




This is Model Rocketry! 



The moment 
of truth 


That greet feet mg 
when every thing's. **A-OK*' 


Estei dedicates this catalog to you, the mode! 
rocketeer. H ippy flying! 

Copyright 1970 
by Estts Industries, 

Penrose Colorado. 

LlTHO IN U-S.A. A SUBSIDIARY cf 0*^3 « 



ORDERING INFORMATION 


GENERAL INFORMATION 

This catalog takes effect as of April 15, 1970 
and replaces all prevrous catalogs. Please be 
sure that you use the correct and full catalog 
number for each Item you order. All prices are 
subject to change without notice* WHEN 
SENDING ORDER BE SURE TO GIVE ZIP 
CODE IN YOUR ADDRESS. 

POSTAGE 

Estes Industries ships all retail orders 
postpaid in the U.$. by regular land mail 

unless the purchaser specifies otherwise. On 
a few items our price is slightly higher than 
normal list on the item* The difference in 
prices is due to our policy of paying postage 
on all items. 

PAYMENT ON ORDERS 

Full payment must accompany all orders* 
Please send ail remittances by either check or 
money order, both for your protection and our 
convenience. If you do send currency, be sure 
your envelope has sufficient postage, is 
properly sealed, and is addressed correctly, 
so we will receive your order. Coins should 
be attached to a separate sheet of paper, not 
to the order blank. Use a single strip of 
masking tape to hold the coins rn place 
Avoid the mailing of coins, as they are easily 
lost in the mail. We cannot assume respon¬ 
sibility for the loss of coins, currency or 
orders in the mail. Remember to include 
sufficient funds with your order. For your 
protection, we do not ship orders COD. 
Proper attention to these details wilt result in 
speedier service for you. 

CAUTION 

We believe that we have the safest program 
offered in the field of rocketry today* However, 
It is still important that the utmost care be 
exercised in the use of our products. We DO 
NOT assume any responsibility for accidents. 
No warranty is either made or implied as to 
reliability or performance. We assume no 
liability beyond the cost of replacement of a 
product, if any. which misfunctions or is 
found defective. 



Your order may, for various reasons, have 
to be shipped in more than one package. For 
example, poslal regulations permit us to ship 
no more than 27 engines per parcel. If all of 
your order does not come at the same time, 
please be patient-give the post office or 
freight company a few days to mix things up 
and sort them out again. 

NOTE: All foreign orders require additional 
postage. Please write for more information.. 
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USE THIS CONVENIENT ORDER 
FORM FOR FAST SERVICE 


YOUR ROCKET SUPPLIES WILL BE 
ON THEIR WAY TO YOU THE SAME 


DAY WE RECEIVE YOUR ORDER! 


Welcome to the Exciting 
World of RocketryI 



A SLBSDIART OF WMOH 




Vwoimi prmrieti' £»l gun Indlittrhrt, cltrtTvr ■ B n.T>on Ttchmtquvi to WP i fCK 


Welcome . , . 

to Estes Industries and to model rocketry—America's fastest growing scientific 
hobby, ft is our wish to make your participation in the Estes program of model 
rocketry mean more than just finding a place to buy rockets ; 

As an Estes customer, you wifi not onfy have the advantage of obtaining the best 
materials at the lowest price . but you wfff also be kept informed of the latest develop¬ 
ments as you receive the " ModeI Rocket A lews." Our Technical Reports (TRW offer 
a helping hand when it comes to design mg your own rockets. 

We invite you to send us your own rocket designs, project ideas and safety sug- 
gesttons. Each one wifi be carefully studied and many put to use. Thus you will play 
an Important part in helping to establish and maintain the safest and most educational 
rocket program in the world- 

ff you have the opportunity, please stop in and see us. We wifi be pleased to show 
you around. 


Sincerely, 


a 




P$: To improve our ability to serve you, Estes industries merged with Damon Cor¬ 
poration m Idte 7969. By combining our efforts we are no w able to also work with 
you in other areas of science. Write for a copy of the new Estes/Damon Science 
Catalog of about 200 exciting items. 


//I 






















Meeting the Space Age Challenge 

Model rockets are not toys. They are flying, miniature counter parts 
of the vehicles of the space age. Constructed primarily of lightweight 
balsa and paper tubing, model rockets use and demonstrate principles 
of orbital launch and space vehicles. 

Because their design and flight characteristics are similar to space 
rockets, model rockets present a way for young people of today to meet 
the challenge of the space age for tomorrow. 

The ESTES program begins with basic model rockets which are easy to 
build and fly* Then as the model rocketeer's knowledge and skills de¬ 
velop the program provides more advanced and difficult rockets and 
projects. Throughout his "'rocketry career” his success will be assured 
by the use of the safety-engineered ESTES soiid propellant engines. 

The most effective learning comes through doing. As a rocketeer 
develops skill and knowledge by building and flying rockets, he devel¬ 
ops an active and inquiring mind. The ESTES program of model rock¬ 
etry gif ides young people in this direction. This program is effective 
because it includes the finest rocketry materials available and a contin¬ 
uing flow of helpful information. Model rocketry as a form of youth 
science study has no equal for practical experience aimed at a space 
age career. 

The future holds an exciting promise for young people who are pre¬ 
pared to meet its challenge* The greatest frontier man has ever known 
is opening. Young rocketeers are taking their first steps as pioneers in 
this great frontier. 


Model Rocketry Meets the Space Age Challenge 
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MODEL ROCKET SAFETY 

A recognized safety code — plus 
safe rocketry materials — equals 
20 million safe rocket launches 

rt>is Sol»J Propeller ModeJ Reentry Safety Cofli Is Approved by The ffabwwJ 
Association Ot Rocketry and tne Hobby Industry Association & r Amtrjci 


'■ CONSTRUCTION - My model rocker* will be 
made q! lightweight materials such as paper, 
wogd, plastic and rubber, without ary metat 
as structural parts. 

a~ ENGINES — I will use only pre totded, 
factory-made model rocket engines in the 
manner recommended by the manufacturer. 

I Will not change in any way nor flttempl to 
reload these engines 

3. RECOVERY — | will always Use a recovery 
system in my model rockets that will return 
them solely to the ground so that I hey m 4 y 
be flown again. 

4. WErCHT LIMITS - My model rocket Will 
weigh no more than 453 grams. £16 OiS ) at 
liftoff, and the engines will contain no mwe 
than 113 grams (4 ozs,) of propellant 

5. STABILITY - | will check the stability of my 
model rockets before their first Wight, except 
when launching models of already proven 
stability. 

6. LAUNCHING SYSTEM - The system I UM to 
Jaonch my model rackets- must be remotely 
Controlled and electrically operated and 
will contain a switch that will return to 'off- 
when released, i will remain at least io feet 
away from arty rocket lhat is being launched. 

T. LAUNCH SAFETY — t will not let anyone ap 
ptnach a model rocket on a launcher until I 
have made sure that either the safety inter¬ 
lock key has been removed or the battery 
has been disconnected from my launcher. 

1 FLYING CONDITIONS - I will not launch my 
model rocket in high winds, near buildings, 
power lines, tall trees, low-flying aircraft, or 


under any conditions which might be dan¬ 
gerous to people or property, 

9 LAUNCH AREA - My model rockets wdl al¬ 
ways be launched from a cleared area, Fr« 
Oi any easy to burn malaria Is. and I will only 
use non-fFammabla recovery wadding in 
my rochets, 

10. JET DEFLECTOR - My launcher will have a 
pot deflector device to prevent the engine on- 
haust from hitting the ground directly 

11- LAUNCH ROD — Ttl prevent accidental eye 
injury, I Will always place tins launcher so the 
end Of the rod is above eye level or cap Ltie 
end of the rod with my hand when approach¬ 
ing it, I will never place my head or body 
over Ihe launching rod. When- my launcher 
is not rm me, t will always Store it so that the 
launch rod is NOT in an upnght position. 

I a. POWER LINES — I will never attempt lo re¬ 
cover my rocket from a power line or other 
dangerous places, 

13. LAUNCH TARGETS & ANGLE - I will not 
launch, rockets so Iheir flight path will carry 
them against targets, on the ground and wilt 
never use an ex plosive warhead nor a pay- 
load thaii-s Intended to he ilammable. My 
launching device will always be pointed within 
30 degrees of vertical. 

14, PftE-LAUNCH TEST — When conducting re¬ 
search activities with unproven designs or 
methods, I will, when possible, determine 
their friability through pre-Faunch toils. J 
wHJ conduct launchings at unproven deigns 
in complete isolation from persons not par¬ 
ticipating m the actual launching, 

Revised 2/4/70 


ROCKETEER’S FLEDGE 

/ am proud to be a model rocketeer, / fee! u h important to do mv part m 
upholding the outstanding safety recant that model rackets has pruned. In 
alt my rocketry actuaries I icill act in u mature manner and will a two vs hr 
considerate of other people and property rights 1 pledge to fat ho- the Rock 
(deer's Code of Safety . 
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MODEL ROCKETS 


One of the best things about this rewarding hobby is that it's 
easy to get started. Everything you need is right here in this cata¬ 
log. Basic materials are light weight balsa wood, paper tubing and 
a little glue. With ordinary modeling tools you'll be on your way. 

You have a challenging selection of ready to^assemble, pre¬ 
cisely engineered kits to build and fly. Easy to follow instructions 
guide you step by step, These kits, together with materials and 
technical information for your own designs, will help you to get 
the most from model rocketry. 

In addition to all of this you will be flying your models with 
inexpensive and reliable Estes model rocket engines. 

From the ranks of today's rocketeers will come many of to¬ 
morrow's space scientists. As an Estes model rocketeer you can 
open the door to the future, There are unlimited scientific horizons 
ahead for the person who enjoys this creative activity. 

Have fun with safety proven Estes model rockets while you 
continue to learn. 

For real success, fol/ow 

this planned Model Rocket Program 


model rocket program 


I Bask Building 

Start your progrnfli by building and I 
Hying I he A sir da Alpha, a it out si and I 
mg basic rocket design Study tec/i I 
meal repart TR-1 i,included in Ihe kit) I 
to gain a good unders-antfing u\ I 
rocket stability principles so important I 
to performance. 



2 Stability 

Studies 

Increase yDuf understanding 
of stability principles by 
building and flying th-e 
Astron Seoul. 


I Design Planning 

I Cam skills in rocket design fay 
I studying technical repent TR-9 
I IE is an excellent guide for qre- 
I a ling your own single stage 
I rocket Build and f|jgh|■ prove 
I your own design. 
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7 Boost-Glide 

This is departure Trout the 
traditional racket. Build and 
fly the Astron FiIcor which 
combines rocket and glider 
characteristics, technical re¬ 
port T«-7 (with kit) gives 
precise instructions on 
FRONT ENGINE models. 

Broaden your toast- 
glide skills wrlli the Astron 
Space Plane,, a REAR EN¬ 
GINE model By studying 
included technical report. 
TK-f yoo'PI gain further 
knowitdge in the ad of bat 
ancmg far mammum 
performance. 




Through-ynur studies and research you will loam that [here is more 
to mMjal rocketry (ban just (he thrill i>< the launch, You will have dis 
covered practical applications of the science subjects you've studied: 
in school Vou’H luck torward tp re w fields to explore 

Look for research projects for your own research program, To assist 
you, several good books are Itsleet in our catalog Your school or pub¬ 
lic library has many more. Aerial photography, space medicine, efec- 
(runics. aerodynamics, meteorology and physics are pur n lew of the 
fields open to ambitious model rocketeers. 

Keep studying and researching. Use your studies lo devefnp u prize 
winning project. Look to the luturE — the frontiers ol spade have barely- 
opened Curiosity and research of young people like yourself will e* 
pand (hpee frontiers. 


Technical Information Services 

Rocketeers have a weafih of valuable in¬ 
formation available from the Estes re¬ 
search department: New product inno¬ 
vations; information on new techniques; 
technical reports (TF?’a)i and the infor¬ 
mative and educational Model Rocket 
News. 


Educational Services Department 

Headed by an experienced science 
teacher,, this department provides many 
services to educators at all levels- in 
s (ruction a I materials are available si 
no COM Id schools. As 0 teacher, please 
write your request On ypur school 
letterhead. 


New test the boost-glide 
principles you've learned 
from the Spice Plane and 
Falcon. Design and build 
your own boost-glider. 
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Clustering 


This is (lie technique of si¬ 
multaneously Igniting more 
than one engine. Master if 
by building the Astron 
Scrambler, studying TR 6 
(with kit) and launching a 
payload with yaur model. 
Continue studies of dust-er 
mg by building and flying 
(fie Astrort Ranger or ane of 
Ihe clustered Estes scale 
mo diets. Then build a cluster 
model ol your owtt. 


8 Custom 
Design If 
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in appearance and purpose, but 
fion or scientific experiment, most 
models use certain basic components. The arrangement and 
functions of these components ore explained in the diagram of 
a typical working racket shown below. 


A nose cone 

The front end of a rocket. Usually 
shaped to minimize air r esi stance - 

£ recovery system 

Slows rocket descent, bringing it back to 
earth in on undamaged, refiyobie condi¬ 
tion. In this model a parachute deployed by 
an ejection charge in Ih# engine is used. 

c PAY LOAD SECTION 

Used to carry instruments, speci¬ 
mens, etc. Same models may 
omit this section for sport or 
high-performance flights. 

D BODY tube 

The basic airframe of the rocket, 
around which all other ports are 
built or attached. 


£ LAUNCH LUG 

A tube which slips over the 
launch rod to guide the model 
until il reaches the speed neces¬ 
sary for the fins to control the 
flight. 


p FINS 

Act like the feathars an an ar¬ 
row, guiding the rocket in o pre¬ 
cise flight pattern. 


G ENGINE RETAINER 

A block ar ring used to position 
the engine in the body tube. 


H ENGINE 

A pre-packaged- solid propellant device which provides the 
power to moke the rocket fly. Single and upper stage en¬ 
gines contain a smoke tracking/delay charge to let the 
model coast up to peak altitude before the election charge 
pops out the parachute. 



MODEL ROCKET 

FLIGHT 


I 


Rocket coasts upward 
to peak altitude ^ 
during time delay / 

/ 

/ 

/ 

I 

# 

I 

I 

\ 


Powered 

flight 


Model is launched 
electrically from 
center of area 




Model rocket drifts 
safely hock fa earth 


MODEL ROCKET 
LAUNCH AND 
RECOVERY AREA 



J Gontle landing 


Complete instruction, for launching model rockets 
or* included with ail engines sold by Estes Industries. 
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START RIGHT 
FLY RIGHT 


with the safe and 
educational program 
of Estes model roe/cefry 



START SR KJT INCLUDES. Alpha Racket Kit. K25; 3 engine* '-AG 2. A&3, 
BG 4] 1 uuch Control Svitein. FS-S; Porta-Rod Launches, RL 4, Design Mo non I M: 
instinct'On*. Batteries not included, Recommended batteries: Ray-OVac No 910. 
Everead j No 731, Burgess TW-1. or arty 6 or T 2 volt ter battery. 


STARTE 




High flying, easy-to-assemb/e 
Alpha kit, 3 engines, instructions 

Porta-Pad — sturdy tripod rod 

launcher - electrical Launch Control System 


Fact-filled Design Manual 


Shipped in a sturdy Held 
box with handle and com¬ 
partments for engines, sup¬ 
plies, tools, etc. Ideal range 
box. 


LIFT OFF WITH CONFIDENCE 



Start with this complete outfit. The A 5 it on Alpha is an 
0 asy rocket to build and fly Demon* mi (mg roost rocketry 
principles, it can attain attitudes of 1000 feet or more 
Parachute recovery brings your "bird" beck for fhghi after 
flight Both the Portn-Pad launcher and the complete 
Launch Control ignition system wih serve you well 
throughout your rocketry career ftee pages 1 00 and 
1011. To get you off to the right start, the com¬ 
prehensive Estes Design Manual is included. 
Shipping weight 2 fb. 7 02 

Cat. NO.701KS-7.$7.00 


$2.25 BEGINNER'S SPECIAL 

For those who have a launcher available or wish to build their own (instruc- 
tions included) all the above items except the launcher and haunch control¬ 
ler are included. Shipping wt 11.5 oz. 

701-KS 2 ..... . $2.25 
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DELUXE STARTER SPECIAL 


It's al I here! This is the most complete 
outfit offered to build, finish and fly a 
model rocket. At one low price you get 
everything needed to get ready for launch 
rocket, instructions, engines, launcher, 
electrical ignition system, tools and paints. 
All you need is the battery power for igni¬ 
tion, 

Packaged in a reusable f ield box with han¬ 
dles and compartments for engines, sup¬ 
plies, tools, etc , this outfit is perfect—es¬ 
pecially if you've done no model building 
before. 

Deluxe Special Includes: 

Alpha Rocket Kit 
Launch Control System 
Porta Pad Launcher 
Dej sign Manual 
3 safety engineered engines 
plus a knife, glue, sandpaper, paints, 
brush, brush cleaner—supplies which 
can be used in building several more 
rockets. Shipping wt 3 lb. S oz. 

Cat. No. 701-KS-8 ., * *.. Sfl.50 


ASSEMBLY SPECIAL 

and Finishing Set 


One convenient package containing oil the tools and supplies recommended for assembling, 
painting, and decorating mast model rackets. Ideal for the beginner who doesn't already 
have modeling equipment. This set helps you boifd the best models right from the start. 



1 Haul* Whit* Glue No . WG1 1 Hattie Dope Thinner Mo. SOT 1 1 Knife WoKNS-3 

3 Emery Boerds Na.BEt 1 Sat tie White Dope No. BRD-1 18 Sheen Sandpaper No. SPA-3 

T Boltle Ssnding-Scaler No.SS'l 1 Roll Masking Taps No, MT-1 3 Paint B rustu?* No P8-3 

1 Bottle Silver Dope No. BHD-1 1 Bottle Slack Dope No, BFtD-1 1 Battle Orange Dope No. BFtD-1 

3 Sheets Bandung Material No, SP-320 1 Gold Mme Special Decal Sheet No. D-& 

Cat. No, 701 -CK-3 A, shipping wt. 1.5 lb. 


$3.50 


EASY-TO- BUILD 
PARACHUTE RECOVERY 



■OUT OF THIS WORLD" perform- 
ance from an easy-to build model! 
First choice for beginning and ex¬ 
perienced rocketeers, the Alpha 
offers dependable high perform¬ 
ance from lift-off through para¬ 
chute recovery. Easy to prep* easy 
to fly, this "bird ' 1 will be one of 
your favorites as your rocket fleet 
grows. (Engines not included.) 
Shipping weight S o z. 

Cat. No. 6714C-25 _ $1,50 


SPECIFICATIONS 

Langih ..12.25 in (31.1 cm! 

Body pis. .. , 0*976 in (24, Emm) 
Weight 0.8 oz 123 grj 


RECOMMENDED 

ENGINES 

A8-3 

A5-4 

B44 

06-4 

C6-5 



























fistr@n 

SCRAMBLER 


SPECIFICATIONS 

Lengih . 23.5 in (59.7 cm) 

Body Dia. . . 1.637 in (41.6 mm} 
Payload Dia.. .1.795 in (45,6 mm) 
Weight .. . . . , 2.So* (7S gr| 


RECOMMENDED 

ENGINES 

&A6-2,A5-4, 

B4-4, B6-6, C6-7 
(For first flights use V&A6-2) 


Huge see-through payload compartment 
holds cm egg or other large payload . . . 
cluster design gives the power to boost it. 
A great sports model; perfect for contests 
too. Can carry an egg to over 1000 feet 
and set it down safely. Has 2 'chutes for 
extra gentle recovery. Comes with all 
ports and instructions, a complete techni¬ 
cal report on clustering and on unusual 
decal sheet for unique decorating (less 
engines}. Shipping wt. 13 oz. 

Cat. No. 701-K-37 $4.25 




RECOMMENDED 

ENGINES 

Afi-3 B64 
C6 5 B14-5 






















/ISIBLE PAYLOAD 
PARACHUTE RECOVERY 




The perfect high performance bird for single 
stage payload work or just flying for fun. The 
long slender lines and the " landing shocks" 
ot each fin tip lend the appearance of a space 
vehicle of the future. Parachute recovery, 
"see-through" payload section plus a quick 
change engine mount moke the Constellation 
easy to fly and reliable. Kit tames complete 
with all parts and instructions (less engines). 
Shipping weight 6 o z. 

Cot. No. 681-K-35 $2.00 


H 


SPECIFICATIONS 
Length 1G.2 in (41.4 cm) 

Body Die, , . . 0.976 in (24.3 mm] 
Weight..1,0 di {28 gr) 


RECOMMENDED 

ENGINES 

KA6-2. A8-3, A 5-4 
B6‘4, CG-5 
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•ftstr0n 


X-RAY 


An easy-to-build high performance single stage 
payload rocket, the Astron X-Ray features para¬ 
chute recovery and a large see-through payload 
comportment. Perfect for research work and sport 
flying too. Kit comes complete, ready to assemble. 
Engines not included. Shipping wt. 6 oz. 

Cat. No. 651-K-18 .$1.75 


SPECIFICATIONS 

Length 16.75 m (42,5 cm) 

Body Die. , 0.736 in (18,7 mm) 
PoyloadSfiEi.Oia.0.976in (24.8mm) 
Weight .. 0.7 oz (20 gr! 


RECOMMENDED 

ENGINES 

WA6-2 

A8-3 

BG-4 

C6-5 

814-5 































STREAMER RECOVERY 
;i EASY-TO-BUILD 


T\str@n 




An excellent bird for novice or experienced 
rocketeer. Easy to build, ideal for sport and 
demonstration flying, the Astron Mark gives 
top notch performance. Kit comes complete 
with all parts and Instructions (but no en¬ 
gines). Shipping weight 5 oz. 

Cat. No. 651 -K-2 ...$1.25 



RECOMMENDED 
ENGINES 
’4A6-2 A5'4 

A8*3 t B&4, C6‘5 



-iNolfc fcfiuiNt (j^fcfeAllON 
rAfeAt iiutc ftfcC 0 V£kY 


BIG 

BERTHA % 







$3.00 

Easy-lo*buiH reliable and impres¬ 
sive in flight. Big Bertha is an I 
model for demonstrafian llighl* 
f tnlarei a slaw, r«a|i&lic takeoff 
that fascinates speclaloft Big IB 
cliule giyes slaw descant and gen 
tie landings Kit comes complete 
with qJJ parts and easy fa follow 
instructions (hut no engines) Ship 
pmg weight I 6 oi 

Cat. No. 701 K 23 . S3 00 


SPECIFICATIONS 

Length.. 24 in (61 cml 

Body Qia. , ,1.637 In (41*6 mmif 
Weight:.. 2.25 m (64 gr) 


RECOMMENDED 

ENGINES 

A5-2, AB-3* B4-2, 86 4, €6^5 
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IREAT FOR 

COMPETITION OR SPORT 


Unique Design — Parachute Recovery 

Advanced design incorporates large fin area for 
exceptional stability. Launches straight up to ex¬ 
treme altitudes. Graceful in flight,, its unique fin 
design makes it ideal for sport, demonstration, or 
display. Engines not included. Shipping wt, 9 oz. 
Cot. No, 68T-K~32. $2.35 


Spectacular n upward flight and re* 
covers the vstron Drifter combines 
low weight v th targe chute capacity. 
Perfect in an competition with its 24" 
chute, the As ron Drifter is a great per¬ 
former with s 12" chute for test and 
sport ftying i 10 ! Parachutes are easily 
interchange L Shipping weights oz. 
Engines not it eluded. 

Cat. No. 65 ~K“14 .$1,75 


SPECIFICATIONS 

Length.18 in (45.7 cm) 

Body Dia. . . . 0.976 in f24.8 mm) 
Weight. . 2oz 157 gr) 


RECOMMENDED 

ENGINES 

WA6 2 A8 3 
B6-4 C6 5 


This bird will never fly, but it will certainly help get 
your science fair projector special demonstration off 
the ground! The Astron Phantom has a transparent 
body to show all the insides of a model rocket—plus 
a special dummy engine cut in half to show its in* 
sides. A great help in answering questions on model 
rocketry, the Astron Phantom kit comes complete 
with all parts and instructions (but no fins). Shipping 
weight 5 oz. 

Cat. No. 651-K-7 $1.75 


SPECIFICATIONS 
Length 14,3 in (36,3 cm) 

Body Dia. — 0376 ire (24*8 mm) 
Woiiiht . -..... 1 o* (28 gr) 


RECOMMENDED 

ENGINES 

AS-3 
BB-4 
CGS 


SPECIFICATIONS 

Length ...... ... B.7 in (22 cm) 

Body Dia.. . . 0.736 in H8.7 mm) 
Weight ..0.7 o? (20 gr) 


STARLIGHT 


PHANTOM a 























FUTURISTIC DESIGN 

RELEASES RE-ENTRY GLIDER IN FLIGHT 


fisirQu 


REVOLUTIONARY MODEL DESIGN 


Spectacular in flight and o true show model on the ground, the 
Orbital Transport is the launch vehicle of the BOV Based on the 
latest proposals far a reusable air breathing (scramjet) booster 
for orbital vehicles, the Transport is exciting to build and fly. The 
Transport itvftlf lifts off under racket power. At ejection the 're¬ 
entry vehicle" detaches and glides back to earth. The booster re¬ 
turns by parachute. Kit Comes complete with colorful decals and 
a focMilFed data sheet on the air breathing booster concept but 
no engines. Shipping weight 16 oz. 

Cot. No. 701-K-42 $3.25 


futuristic rocket design introduces ejection 
ducting. This system directs ejection gases 
through openings in the power tube Into 
three ducting lubes to pressurise the para¬ 
chute compartment for deployment of the 
chute You'll want to build this model be¬ 
cause rt presents a new idee fa tesr, and 
gives excellent reliability, stability and per¬ 
formance. Uses single parachute recovery; 
gives impressive performance flight after 
flight. Engines rat included. Shipping weight 
16 ox. 

Cat No. 6H1-K-33 14 00 


SPECIFICATIONS 

Booster Re-entry Vehicle 

23 m (56.4 cm) Length S B m 121.3 cm| 
0.976 in (24.6 rnmj Body Dm. 0.736 in MS 7 mml 
7,9 in 120 cm] Wing Span £ in (12,7 cm| 
2o?i57grl Weight D,5oz(14gr) 


RECOMMENDED 

ENGINES 

66 4 C6 5 


SPECIFICATIONS 

Length 31 6 in 180.3 cm) 

Miiin Body Dm.□.976m (24.8mm) 
Weight 2 7 of 177 gr) 


recommended 












! 



I*_- 2ig»Bi .. ippps ■■■i 

LandingGearS 4n13.2tald&ffcmt 
.3 02 (85 gr) 




EXPERIMENTAL CONCEPT 
PARACHUTE RECOVERY 


This authentic, futuristic con* 
cept in planetary exploration 
vehicles lands upright on 
spring-loaded landing gear 
after parachute recovery. 
Highly detailed body panels 
and four-color decals make 
this a beautiful bird to fly and 
display. Shipping weight 16 
qz. (Engines not inch) 

No. 701-K-43 $6.00 


MARS 

LAINIDER 






FUTURISTIC DESIGN 
NGING KIT 


MARS 

SNOOPER 


SPECIFICATIONS 

Length ....... 21.7 in (55.1 cm) 

Body Dia. . 0.976 in (24.8 mm* 

Weight.2.2 oz (62 gr) 

RECOMMENDED 

ENGINES 

A8-3 

B64 

C6-5 


A truly different m- 
combines unique a 
with reliable perl 
Great for show or c 


firm flying. Features payload 
section, 18^ chute, and pre- 
cut ft ns for easy assembly. 
Recommended for i he careful 
modeler. Engines not in¬ 
cluded, Shipping weight 12 
ounces. 

Cot. No, 701-K-20. . $3.2$ 
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BUILD THE BIG ONE THAT TOOK US 
TO THE MOON! 


Scaled to I /lOOlh actual size, it Hand* 43 Vi" 
loll. Precision molded plastic lower and other 
details make this on easy model for the exper¬ 
ienced racketeer ta build. Authentic full color 
decals included. Realistic plastic engine nozzles 
remove for flight. Majestically soars hundreds 
of feet to peek altitude where separation oc¬ 
curs. The Apollo capsule return[ safely to earth 
on its 1 2 ,} chute; two big 24" chutes gently re- 
tarn the main pawtr section far Sts next launch. 
Use a 12 vail cor battery and a I 2 volt Estes 
FS-5 [or similar bunch control system) for de¬ 
pendable ignition* Engines not included, TR-* 
an clustering included. Shipping wf* 2 1b, 4 oz. 

Cat, No.701 K 36 ***** .. . SI3.50 


NOW 

Fly with 
■O' POWER! 

'B 1 inline maliRt 
adopter InducM 


SPECIF f CATIONS 

. 43.5 in (110,5 cm) 

. . 3.938 In (TOO mml 
9.9 oz (280 gr) 


BE COMM ENDED 
ENGINES 

Cluster Power 
C6 + 3 13 required) 
“D“ Power: 

D1 3-3 (1 required) 


U' 



Parachute 

Recovery 

Engine 

Power 




A (bridling scale model for even the 
most advanced rocketeer, this bird will 
be a real challenge to your building 
and flying skill. A four engine cluster 
hits the uprated Saturn model Into dir 
air. Two 24" parachutes an the main 
body and a 12" parachute an the com 
mand escape structure return it gently 
A teal beauty, both *n the air and on 
display Kit comes complete with all 
ports, decals,, detailed fnilructlons and 
a copy of Technical Report Na TR-d 
Engines not included. Shipping wl, 4 lbs. 

Cat. No. 701-K-29.$10.95 


l/set a -II tut cif tatter/ sod a 11 salt 
Estis fS-j (or unitst lawnds control syi 

ten) rot dtpifflriible ipuhei. 


SPECIFICATIONS 

Lrmgtfr.37 in {94 tm) 

(Aitipurmusibei^me. g^;;; 


RECOMMENDED 

ENGINES 


A3 3. ae-fi, C6 & 
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SATURN V 


PRACTICAL SIZE 


SINGLE ENGINE 
RELIABILITY 


>t fully detailed, this 
ie Saturn V is on amaz- 
representation of our 
ggest launch vehicle, 
I to 242 it is a procti- 
build. With single efl¬ 
inty you Can count on 
unchings and steady 
□chute recovery gives 
dings. Instructions and 
:luded, but no engines, 
/eight 1 3 oz. 


Though n 
model of t 
ingly gooc 
nation's fc 
Scaled at 
cal size tc 
gine reltal 
precise le 
flights. Pa 
gentle Ian 
all parts ir 
Shipping 


Cat. No, 7t 1-K-39 _53,60 


SPEC ptCATIQNS 
Length .... .. . s 8.1 in (46 cm) 

BuHy OiB f . .1 637 in (4T,6 mm) 
Weight., _. .1,9 o* (54 dd 


RECOMMENDED 

ENGINES 


AH- 3, 86-4, C6-5 


PARACHUTE 

RECOVERY 





APOLLO SPACE CAPSULE 


with found! 
mope ilrucltiTf 




BT-70 Body Tu 


Realistic 6.6 inch long sente 
that Carried our astronoufi 
Precisely detailed, it can b 
display, identical lo th p c« 
and Utile Joe II Idis. Siep-by 
arid dir- cut parts moke- it re 
weight 5 oz. 

Cat. No, 681-NCK-29. 


odo.l 


of t ri 


b uiifl 






assei 


r e loti 


btilld 


easy 


I ITTI C I AT It SUBORBITAL APOLLO 
LI II LC JUC II LAUNCH VEHICLE 



SPECIFICATIONS 




Length ....... 14,5 in (36.8 cm) 

Body Die. . . 2,21 7 in (66.3 mm} 
Weight. . . . . 2 oz (57 gr) 



RECOMMENDED 

ENGINES 

A5-2 f A0-3 h B4-2 
B64 C6-5 


Flying scale 
model complete 
with Apollo 
capsule 


Great far display and far flying. This 1 to 
70 scale model is designed for great lift-off 
capability and stable trajectory. The com¬ 
mand module, with launch escape structure, 
has its own 12" recovery 'chute; the booster 
module is returned safely by a big 24" 
parachute. Though detailing on the model 
is intricate, the Little Joe II i$ easy to build 
after you've gained experience with less 
complex models. Engines not included. Ship¬ 
ping weight 16 oz. 


Cat. No. 70UK-30.$3.2$ 
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SCALE MODEL 

DUAL PARACHUTE RECOVERY 


THE VEHICLE THAT STARTED 
AMERICA ON THE 
WAY TO THE 
MOON 


Scale model of the 
launch vehicle for 
the Discoverer proqram 


Actual scale model of the famed N.A.5.A. 
booster that lofted such satellites as Alo- 
uette (Canada's first satellite). Nimbus (the 
U.S. weather satellite) and many more. 
Colorful 18" chute brings it back gently. 
Features clear plastic fins t© stabilize 
model in flight without detracting from 
its appearance. Easy to build, comes com¬ 
plete with all parts and easy-to-follow 
instructions (but no engines). Shipping 


A beautiful rocket to thrill even the most advanced 
rocketeer. The Mercury Redstone it on enact icole 
model of the vehicle that boosted Commander Alan 
Shepard an America's first manned space flight. 
Scaled of 1 to 42, the model is accurately detailed 
and includes a complete decal sheet. Although it 
requires care and precision in construction, the com¬ 
pleted model will become one of your favorite rock¬ 
ets. Kit comes complete with all 1 parts and instruc¬ 
tions, Shipping weight 1$ oz. Engines not included. 


SPECIFICATIONS 

Length ...... 23.5 in (59.7 cm! 

Body Dig. . . . 1.637 in (41.6 mm} 
Weight.2.1 oz (60gr) 


RECOMMENDED 

ENGINES 

A8-3 

B6-4 

C6-5 


SPECIFICATIONS 

Length 17.25 in (43.8 cm| 

Body Dte, . 1.637 in 141 6 mmJ 
Weight 2.2 or 162 gr) 




































SEMI-SCALE MODEL 
PARACHUTE RECOVERY 
2 ENGINE POWER 


Spectacular on the ground and in the air, 
the Gemini-Titan is a challenge to build 
and fly. Requires experience to build, but 
the GT3 is a rocket that the modeler can 
point to with real pride when he f s finished 
it Features clear plastic fins to stabilize 
it in flight without detracting from its ap 
pearance, full 24" parachute for soft 
landings. Use a 12 volt car battery and the 
Estes FS’5 (or similar la unch control sys¬ 
tem) for dependable ignition. Kit is com¬ 
plete with all parts and detailed instruc¬ 
tions (but no engines),Shfpping wt 16 oz. 
Cat. No. 701-JC-21 .$5.25 


High performance scale model 
of the rocket that-started the 
space age. Easy but interesting 
to build, the V^2 features reli¬ 
able parachute recovery for 
gentle landings. Detailed In- 
sfructrons provide full intorma- 
tion on assembly and finishing. 
Kit comes complete with all 
parts (but no engines). Ship* 
ping weight 7 oz. 

Got. No. 701 -K*22 ..$2.00 


SPECIFICATIONS 

Length ...... .11.2 in (28-4 cm) 

Body Dia.... 1.325 in (33.7 mm) 

Weight.. .4.4 02 (40 grl 


RECOMMENDED SPECIFICATIONS 
ENGINES Umglh 74.4 in (62 cm) 

AM Soelv Dio -2 717 m (60,3 mm) 

BG-4 OTfcfaHt - .... 3.6 ot HOSgr) 


RECOMMENDED 

ENGINES 

A8-3 
B6-4 
014 5 

C6-5 
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HONEST: JIM* 



Stale Model of the U.S. Army's 
Surface-To-Surface Ballistic Missile 

A beautiful scale model that performs with 
brilliance. Lifts off the bunch pad fa stand 
streaks skyward straight crnct true. Recom¬ 
mended for experienced modelers, the kit 
comes complete. An exciting flight model 
and a historic one for your display shelf. 
Shipping wl„ 1 4 oi. 

Col. No. 671-K-77 $2.00 


SPECIFICATIONS 

Length ... . 13.75 m (36 cm! 
Body Dm .0.976 in 124 8 mm) 
Weight 1 2 oz (34 gr) 


RECOMMENDED 

ENGINES 

%A6 2 
AB 3 
A 54 
B64 
C6-5 






CHALLENGING SCALE MODEL 
PARACHUTE RECOVERY 


IINESI JOHN 



FLYING SCALE MODEL 
EASY TO BUILD 
PARACHUTE RECOVERY 









Easy to build scale mode) of a great 
sounding rocket Gives top perform 
ance in flight after flight Features 
parachute recovery for gentle land¬ 
ings. payload section for small spec¬ 
imens. Kit is complete with all parts 
and easy-to follow instructions (but 
no engines). Shipping weight 14 oz 
Cot. No. 651-K-J 7 $2.00 each 


SPECIFICATIONS 

Length.20 in 150.3 cm) 

Bacfy Dig. . 0.976 in (24.3 mm) 
Weight. . .0,9 02 {26 qr\ 


RECOMMENDED 

ENGINES 

A8-3 

B6-4 

’4 A 6-2 
06-5 


IEB0BEE 
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FLYING SCALE MODEL 
EASY-TO-BUILD 
PARACHUTE RECOVERY 



CORPORAL 


High-flying scale model is easy 
enough for the novice to build, yet 
interesting enough for the experi¬ 
enced rocketeer. The famous WAC 
CORPORAL gives top scale model 
performance. Parachute recovery 
gives gentle landings flight after 
flight. Comes in easy to assemble 
kit form. (Engines not included.) 
Ship. wt. 5 oz. Kit includes tech’ 
nical report TR-1. 

Cat No. 651-K-H.$1.50 

ONLY 




SPECIFICATIONS 

Length . If .8 in <30cm) 

Body Oia 0.736 in (18.7 mm) 
Weight . 0,7 or (20 gr) 


RECOMMENDED 

ENGINES 

HA6-2 

A8-3 

86-4 

C6-5 

I Use ‘4A6-2 for 
first flights! 



SLEEK AND SLENDER 


ARCAS. 


SCALE MODEL 
PARACHUTE RECOVERY 



Precise scale model of the 
famous ARCAS® sounding 
rocket, A handsome model 
lo display, an exciting one 
to launch. Zooms hundreds 
of feet into the sky; returns 
gently by its 1 8^ multi-color 
parachute ready for a fresh 
engine and another flight. 
Easily assembled, kit comes 
complete with all ports, 
decal and instructions, but 
no engines. Shipping weight 
1 4 oz. 

Cat. No, 7Q1-K-26 $2.25 



SPECIFICATIONS 

Length -- . 32 8 in (58 cm! 

3urfy DitL ; . 1 326 in {33.7 mm) 
Weight..1,4 or (40 gr] 

RECOMMENDED 
ENGINES 
A52 A6’3 
064 C6*5 



■ Ragiittfrt Trade fflorfc of Hi* Aftanlit Riscanh Cerp. Akxandrio, V C . 
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2-STAGE MINI-ROCKET 


MIDGET 


No midget in performance, this 
unique 2 stage rocket is designed 
to get the most out of the smaller 
series III engines. Graceful in flight 
and fast at liftoff, the Astron Mid¬ 
get is an exciting design to fly. 
Upper stage features chute recov¬ 
ery while the booster flutters gently 
back to earth. Kit contains all parts 
and instructions (less engines). 
Shipping weight 6 oz. 

Cat. No, 662-K-40 $1,25 



No, 3 t 292JQ1 




EASY-TO-BUILD 
1 OR 2 STAGE 



BETA 

SJveli and trim, this bird really go**! 
Easy to build, the Beta can be flown 
tingl# stag* or with a booster for 
roally high flight* Th# Beta feature* 
low weight, streamlined design, and 
parachute recovery Engines not In¬ 
cluded Shipping weight 5 oi 
Cat No. 70I-K-45 $1.50 


SPECIFICATIONS 

Body Dia. , . .0.736 ir> (18-7 mm) 
SINGLE STAGE 

Length ., 12.5 in 131,8 cm) 

Weight ..0.6 oz {17 qr) 

TWO STAGE 

Length .13.75 in f34.9 cm) 

Weight- .... 0.75 oz (21 grl 

RECOMM ENDED 
ENGINES 

SINGLE OR UPPER STAGE 
%A6-2S T4A6-4S A5-4S 

BOOSTER 
54A6G5 A 5-OS 


Pat. No. 3,292.302 
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RECOMMENDED 

ENGINE 

COMBINATIONS 

Booster Upper Stage 

A8 0 . ..VaA$-4 r A5-4, A8-5 

B6-0.B6-4 r B6-6 

B14'0.B14-7 r C6-7 

CG-Q.B14-7 r G6-7 




AVENGER 



RECOMMENDED 


ENGINES 


Boo^u-f 


A8 Q. B6'Q, BT4 0. C6 0 


Upp«?r Stage 

AS 4, BQ-B* C6 7 

SPECIFICATIONS 

Length 

32 Jn IB1.3 cml 

Bcidv Din. 

- T325 m {33,7 mm) 

Weight . 

, 2.7«*{77gH 


Long slender lines give this bird the 
appearance of a sounding rocket. 
Two stage design gives the Astran 
Avenger high altitude capabilities 
for sport or demonstration flights, 
A clean, good-looking rocket, it 
gives great flights and is an impres¬ 
sive addition to your fleet. Large 
IS" parachute brings payload sec¬ 
tion back gently, whiie booster sec¬ 
tion flutters in softly. Comes com¬ 
plete with all parts, instructions, 
and TR-2 on staging. (Engines not 
included). Shipping weight 16 oz. 
Cat. No. 701-K-30 $3.25 

Pat No 3,293,302 
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Kit includes technical report TIE-2 


SPEC! FI CATIONS RECOMMENDED 

Length . 14.75 in 137.5cm! ENGINES 

Body Did. t . „ 0.736 in |18,7 mmj 

Weaght ., . . . . 0.6 oz ( T7 nr I Booster 

%A6 D. AB 0. 66-0 
B14 O r C6-0 
Upper Stage 

&A3-4, >^AG-4 r A5 4, AS-5 
B4 5. 86 6, B14-7* CG-7 

_ 


2 STAGE 
HIGH ALTITUDE 


Pot. No. 3,292,302 


This is the ultimate in 2-stage performance and 
reliability. Featuring a see-through payload cap 
sule to let you observe specimens without re¬ 
moving them from the rocket, soft parachute 
landings for safe recoveries and revolutionary 
discoveries in multi-staging, the Astron Apogee 
II is perfect for research or experimental flights. 
Comes complete with all parts and instructions, 
but no engines. Shipping weight 6 oz. 

Cat No. 651-K-5 $2.00 



3 STAGE 

FLIGHTS OVER 2500' 


A sophisticated ultra-high altitude probe 


" .vpifiiiiLUMja LHira-nrgn aimuae probe qr a 
workhorse vehicle far high altitude studies with 
lorge payloads — take your choice with the 
Astron Farsfde. Advanced stage coupling gives 
dependable ignition and stage separation, Per¬ 
fect for your advanced research programs, 
Top stage flies to well over 250QT returns 
gently by parachute. Available with standard 
J" payload section [No. 651-K-12) or with 
extra large 1 W r dm, capsule for large pay- 
loads (No. 701-K-12X). Be sure to specify 
model type when ordering. Kit comes complete 
with all ports and assembly instructions 
(but no engines}. Includes technical re- 
\ P*>rt TR-2. Shipping weight 8 oje, 

SPECIFICATIONS 

K-12 

Length ... 21,5 in (54 6 cm! 

Diameter . 0 976 in (24.8 mm) 

L \ Weight. .2 oz (57 gr) 

A. k Length . in [63.5 cm) 

I D^ameter .1.637 in (4 1 6 mm I 

| Weight .2,5 oz (71 gx! 


RECOMMENDED 


Tap Stage 
ViAS -A x AB-5, B4-6 
BG-6, B14-G, C6-7 



ENGINES 


First Stage 


^A6-G r AB-0, 614 0 


Second Stage 


Sf WA6-0, AS 0, B6-0 


BI4-0 C6-0 


o l MlNUrtrtU IVIUUtL 
Cat. No. 651-K-12 




$2.75 


™ T *f Or h*t biQQtter iny|n« JPCJ' 

fen- vwflf it fir*r* it no wjW, 


Cat. No. 701-K-T2X 


$3.75 


4 ) 












































DELTA 



taco mm ended 
bo cut or vahide for 
the C -i mroc 
rocket camera 


Reliable workhorse booster for payload 
research. Accommodates all BT 50 
size payload sections. For use with 
nose cone or payload section of your 
choice. Fly either single or 2-stage. 
Features advanced stage coupling for 
top dependability. Kit is complete with 
ail parts (except nose section and en¬ 
gines), easy-to-follow instructions, and 
technical report TR-2 + Shipping weight 
8 ounces. 

Cat. No, 701-K-16 $2.25 


Tin bask mid en IHHl rmilH- 

Magi mtnUi rotkrti today it cnvind 
42 by Este-i paftnf nuttbtr 5 , 392 . 3 ( 11 . 


SPEC! FICATIQNS 

Length ....... 1 3.6 in (34.5 cm) 

Body Dia..„ . 0.97B in (24.B mm) 
Weight. .1.5 02 (43 gr) 


Learn multi-stage techniques with this versatile 
research vehicle far payload and altitude tests. 


RECOMMENDED 

ENGINES 

FOR REGULAR PAYLOAD 
USE ONLY 

(See page 46 for engines 
recommended for use with Camroc) 

Single-Stage Flights 
A6-3 r B6-4, B14-5 
B14 6 C6-5 

Multi-Stage Flights 
Booster 

B6G, B14-0, C6 0 
Upper Stage 

B6-6, B14-6, B14-7. Cfr7 


AN ESTES EXCLUSIVE 


ROCKETS THAT 
TAKE PICTURES 



Explore this new ond exciting challenge in model rocketry! Imqg- 
me making either a Still or moving photographic record of your 
launches . . . from the rocket itself! Sound incredible? Not with 
the Estes Cineroc and Camroc model rocket cameras! If youVe 
mastered the building and launching phase of model rocketry 
and consider yourself an experienced rocketeer, you’re ready for 
the most exciting challenge of model rocketry! 
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booster 


estfes industries 
presents 


THE WORLD'S ONLY COMMERCIAL 
MODEL ROCKET MOVIE CAMERA 

MAKE COLOR MOVIES 
OF YOUR FLIGHTS... 

FROM THE ROCKET ITSELF! 


the incredible 

CINEROC 


The photos at the left were taken from CINEROC 
Birrs and show the clarity and detail passible. You see 
everything . . r from lift-off to deployment of the re¬ 
covery system] 


The most important model rocket development in 
over five years, the Estes CINEROC enables the ad¬ 
vanced rocketeer to make moving photographic stud¬ 
ies from a vantage point never before possible: the 
rocket itself! 


Fully loaded, the CINEROC weighs only 3 ounces, 
a weight easily lofted by the Estes "0" engines. The 
Bjlly-ossembled Super-8 mm camera is also on engineer¬ 
ing marvel. The single element 10mm acrylic lens gives 
the best possible image with the greatest depth of field. 
You'll sec the launch lugs and fins of the launch vehicle 
oi dearly as the terrain for below. A semi-slaw motion 
iffect is obtained with Ihe CINEROC's exposure rate 
30 frames per second, idea] for studying ignition, 
iporation, stability, and parachute open¬ 
ing actions. 


An essential port ot the CINEROC is the Flight-Pok 
film cartridge. No threading problems,- fust slip it into 
the camera. The Flight-Peak also provides protection for 
the film before, during, arid after the flight. Each CINE¬ 
ROC comes with One Flight-Pak film cartridge and two 
batteries. See page 48 for processing information and 
information about ordering mare Flight-Paks. 


Comes completely assembledf Includes FUght-Pak 
loaded with color film, 2 batteries, and IB" para¬ 
chute. Shipping weight 1,5 lbs. 

Cat- No. 701-CM-S (loss launch vehicle} 

$19-95 


i 


MOTEi The CINEROC, CAMROC, and the «D" engine 
rackets are recommended only far experienced 
rocketeers. 




CAMERA SPECIFICATIONS: 


10 mm focal length fens 
FI f 1/500 sec. shutter 
30 frames pEr second 
G" to infinity depth of field 


Takes color film 
Diameter: 1.75 in. 
Length: 9 9 in. 
Fits BT B0 


Super-8 mm film can only be shown on iup«r-8mm pro¬ 
jectors — or Hiii hand viewer from Estes] Crank fast 
for a quick flight or slowly for slow motion. Ideal for 
frame-by-frame analysis of your flight. Shipping weight 
I 2 oz. 

Caf, No. 701-MV-6 $493 



Combination Offer 


The recommended launch vehicle for the CINEROC 
II the Aitran Omega, a “O” engine bird ipedoily de¬ 
signed lo loft the ONERQC {See page 99 for informa¬ 
tion regarding the Omega,) V-ou can order ih* ClNfftOC 
and Omega together. Shipping weiaht 7 lb* a m 

Cot. No 701 -nc-e 0 01 


-"’‘■BVt 
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ONLY 

$4.75 


l*(U panning! — J6 
Sholtfir ipvad — / 1400 
Facd 3" -'4 mfnj 


CAMROC 

ROCKET CAMERA 


Patent Pending 


Launch your own aerial rocket camera] The 
Camroc automatically takes a photograph 
from hundreds of feet in the air and then 
returns safely- Uses a single exposure film 
disc mounted in a lighttight holder for quick 
and easy replacement in The field. Fits body 
tube BT-50, Negative is l|| inches in diam¬ 
eter. In kit form with all parts and insfruc- 
lions for assembly and operation: 1 film 
holder loaded with unexposed film; 1 empty 
film holder and exposed film disc for prac¬ 
tice loading and experimenting. Shipping 
weight 7.5 bz. 

Cot. No. 7G1 -t-1 .. $4.75 


SPECIFICATIONS 
Length ,., . 5-3 in f13.S cm) 
Oodv Dio. .. 1,637 in 141,6 mm) 
Weight ........... 1.3 oz (37 gr) 

RECOMMENDED 

ENGINES 

MUIti-Stage Flights 
Boos it? r Upper Stage 

014-0 814-6. B14 7. CG 7 

Single Stag*.* Flights 
814 5. B14-S CS7 


SPECIAL 

OFFER 

SAVE 50c 

Complete Camroc kit plus 
the Astro n Delta kit shown 
on page 42 . This gives you 
the best basic outfit for 
making aerial photos. En¬ 
gines not included. Ship¬ 
ping wt, 10 oz. 

Cot. No. 701-RC-l.$150 


OPENS NEW VISTAS TO 
THE ADVANCED 
ROCKETEER 


Aon cl photography hoi I emg boon acknowledged 
for it* value in map making, geographical studies, 
re c on nai ltd nee and related research field*, fhe Cam- 
kx aerial camera opens a new field of science stud- 
- iei Ip the rocketeer who want* to get a better un¬ 
derstanding df the scientific use* of aerial photo¬ 
graphy, Recommended booster vehicle ii the Delta, 
Other models con be adapted. 

In addition to learning principle* af camera con* 
Etructien and operation many challenging aerial 
photographic projects can be developed. 

Study space science reconnaissance technique* the 
practical way — over familiar terrain with known ob¬ 
jects. Mop your Night area with Camroc photo*. Use 
photo pairs, which produce a stereoptic image 
when properly viewed, to emphasise geological 
feature* or estimate heights of different object* quite 
accurately. 


Negative? 1 W r dia. 

Print *ixe 3" dia. 


Processing 
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Racketeers who have flttbis to a photographic darkroom can develop and print negative! 
from the Com roc with no difficulty. For those who would rother not do their own processing, 
Estes industries offers developing and printing service. Prints produced ore enlarged to twice 
the negative iim. Recommended film is Estes Industries Astro pan WO or identical Kodak Tri-X, 
Both fflms are rated at AJ.A* 400 but pushed 1o A.S.A., f 200 in development. IMPORTANT: 


All Com roc film not in light-tight holders MUST BE HANDLED IN TOTAL DARKNESS. 


DEVELOPING-PRINTING 

film if dtttre Taped under mnfrolltd tondiTioui. One gloss y 
print in nodi a I I limes tnlorqnnrnl (3" die,. image). A 
re fund gf S JO will In made on any negative which does 
nor milt I he ciqvliirntnli For a jmisfatHjry priftl, This 
tan be (Bused by iti-correcT exposure o* improper handling. 
In this (n» negate** will t# r*turfl*d urtprinturf. We rar¬ 
il name nd sending your fHnt far protecting in its oritpiul 
OOPtgiMf Be orhtr lOltrJIy lighl-lighl container. 

Cat. No. &91-FDP-1. . . .$ .50 

EXTRA PRINTS 

fou (on orCer additional prints of negatives which bmt 
biin pmriously devaloped. The negalive(s) must he tn- 
iltttd in □ suitable protective portage with the order. 
[Hmh do no| order extra prints without first [hiding 
the negative and original prml to determine if it is suit¬ 
able Tot extra prints.) 

Cat. No. 651-NP'l.., .$ JO ea. 

ALL PROCESSED NEGATIVES AND 
PRINTS ARE RETURNED BT AIR MAIL 
WHEN DISTANCE IS OVER 400 MILES 

CHANGING BAG 


LOADED FILM HOLDERS 

Extra him holders for in-Thf-fiold shanging ore ovoiioble 
for the Conroe. They came 4 to an order, eadi pre-londed 
Wilh b fresh Astro pan 400 film disc film holders may 
he telurried wilh the film for professing. They art re¬ 
usable and subject to refund when relumed as exploited 
below. Shipping weight 7 ai. 

Cat. No. 651-FFH-4.4 foi $2.00 

REFUND PLAN OH FELM HOLDERS 
A refund of $ .1! will be allowed fee dl film balden re¬ 
turned Id us in goad refutable condition. When reluming 
film holders far any reason you may deduct S -IS for 
eoch holder relumed, Unless you ipedfriolly raquesr their 
mlurn, all iatfirs sent us will be auramalicully retained 
□nd the refund will be made or credit alloeied. 

FILM ONLY 

Precisian cur AstTopan 4M him discs tB fit Cumrac film 
holder. Packaged m Nghl-proaf double ermthipfl. Envelope 
should bo opened 0HLT IN TOTAL DARKNESS to ovoid 
raining the film. Handling ant) loading Insirurliont in 
eluded. Shipping weight 1.5 «, 

CaL No. ftSl-HF-6... ..6 tar $ J5 


light-tight "portable oeririwom”. Fit* ever opera tot's arms, provides total dark ness for changing 
film In the field or reloading your own film holders. Shipping might I oi. 

Cut. Mo. 701 FCB-I.tlJ5 



cineroc 


FLIGKT-PAK MOVIE CARTRIDGE 

Cartridges tcntnfn Io feel of 5upw-dmm film for approx!*' 
mately 40 tr roods o| prefKtten time. Two PfB 2 butteries 
{good lor Of* Night) included with each t act ridge. Shipping 
weight 4 oi 


FUGHT-PAK PROCESSING 

TauTI wont lop quallTy processing of your Flight-Pah film! 
After exposure, place Ihs Flight-Pak bock in its hiork plai- 
lie bag, package it for safe mulling, enclose S3.0D. omf 

send lo; _ . . 

Esies Film Lab 

S)U Sisriun Road 
Colorado Springs, Colo- WJIJJ 
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Cut. No. 701-CflM. ..$4.00 Cal. No. 70I-FDM... ..S2.00 


FANTASTIC SINGLE STAGE PERFORMANCE 
STREAMER RECOVERY 



An impressive altitude model! Designed to give the 
highest performance in its class, the Astron Sprint in 
corporates .the most efficient aerodynamic shapes for 
the velocities rt wifi encounter, Altitudes of up to 
1600 feet are possible using C6-7 engines. This model 
is perfect for the advanced rocketeer, yet simple 
enough for the beginner to build. Kit features Indude 
pre-cut fins and tail cone, two color Sprint emblem 
decal, one color trim decaf and complete illustrated 
assembly mstruction^Engines not Included! Shipping 
weight 14 oz r 

Cat. No. 701-K-49 ... .. S1 ?5 





SPECIFICATIONS 

Length - T3.8 in (35 cm) 

Body Dia-0,976 in (24,0 mm) 

Weight.T oz (28 gr j 

RECOMMENDED 

ENGINES 

&A6-2, A8-3, A5'2 
84-6. 66 G, C6-7 
614-5 































GHAL -ENGING KIT 
PROGRAMMABLE BOOST PHASE 



NIGHTHAWK 

POP-POD BOOST GLIDER 



Swish! Straight up for hundreds of feet , , . then pop! 
The power pod separates and drifts down on its own 
parachute as the glide vehicle circles lazily against the 
blue sky. 


Revolutionary pop-pod system is pre programmable for 
perfect upward flights. Glider portion's unique design 
features minimum weight and drag for long flight du 
ration. 


The Nighthawk is ideal for duration contests, research 
flying, and demonstrations of boost glide operation. 
Recommended for the experienced rocketeer, the kit 
comes complete with all parts and instructions (but no 
engines). Shipping weight 14 oz. 


Cat. No. 701 -K-34 


$2.00 Pat. No.3 r 4S2,471 


SPICIFJ CATIONS 

Length. , .... 19.75 in (50,2 cm) 
Body Dio , .. 0.736 in [1S.7 mm I 
VVinij Spa . , ,. 16.25 in (41.3 cm? 
Weight (Compit?la) 1.4 oz (40grl 
Weight tCiider onlyKh? o* (20 gr} 


RECOMMENDED 

ENGINES 

&A6-2 

A 5-2 

B 4-2 


SO 


GLIDE RECOVERY 
LONG DURATION FLIGHTS 



Gel iky-high performoriEc with Ihc A-.Iron Pol- 
con boost-gilder. Beautiful dimh — glrde dura- 
ll0ni lo over 1 7j minutes on V,A engine, 
* v ® n wi * h engine*. (For normal 

flying f /iA6-2 engine* are recommended — 
the Allfon Falcon eon easily glide out of tight 
with larger engines if ft is built and haunted 
CurefuEly.) A great bird for file experienced 
rocketeer. Glide recovery brings n bock gently, 
regdy for a fresh engine and another flight, Krt 
comes complete with all ports and Instructions 
(Engines not included] 1 . Shipping vrfy 5 ounces 

Cat. No. 65T-K-13.. , . $KO0 


SPECIFICATIONS 

Length ...... ,12 in 130 5 cm] 

BodyDia.. 0.736 in (18.7 mm) 
WrngSpan . . . . 10 in (25.4 cm I 

We'ght. .0,4 02 (11 gr] 


Patent No. 3,114,317 


Kit includes technical report TR-7 


RECOMMENDED 

ENGINES 

ft A 3-1 %A6 2 

A 5-2 B 4-2 


































TUMBLE RECOVERY 


&str0K 



SPRITE 


Patent No, 3,1 14,31" 


Idee* for small field sport and demonstration flying 


The perfect model for small fields and sport or demon* 
stration flying. The Astron Sprite is easy to build, with 
tumble recovery to teach principles of rocket balance and 
bring the model back safely—close to the launcher. Uses 
lightweight Series Ml engines only, gives top performance 
for its size,, Kit includes a copy of TR-1 (but no engines] 
Shipping weight 5 oz. 

Cat. Mo. 701-K-15.. $1.00 

SPECIFICATIONS RECOMMENDED 

Length.5,3 in (13.5 cm) ENGINES 

Body Dia. . . . 0.765 in (19.4 mm} 14A3-2S 

Weight 0,3 oz (9 gr) ViA6-2S 

A5-4S 



FEATHERWEIGHT RECOVERY 




STREAK 

Spectacular single engine performance 


FLIGHTS TO 2000 FT 

Low weight and wind cheating design give the Astron 
Streak fantastic performance. Uses mylar body tube for 
high strength and low weight—only 1/8 ounce without 
engine, ideal for contests and records. Recommended 
engine for normal flying is the VaA6-4. Engines not in¬ 
cluded, Shipping weight 4 oz. 

Cat. No. 701 -K-4 ..$ ,70 


SPECIFICATIONS 

Length.5-6 in (14-2 cm) 

Body Dia. .0 720 in (18,3 mm) 
Weight.. 0,1 oz (3 gr) 


RECOMMENDED 

ENGINES 

14A3-2 A8-5 

14A6-4 B6-6 

A 5-4 C6-7 
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TUMBLE RECOVERY 


SCOUT 

An ea$y-to-bujfd model 


Get valuable experience building and flying the Astron 
Scout. Kit teaches rocket balance principles. A must for 
the rocketeer who wishes to learn to design his own 
models. Kit includes technical report TR-1 (but no en¬ 
gines], Shipping weight 2 02 

Cat. No. 651-K‘l.. $ .70 



SPECIFICATIONS 

Length - 7 in {17.Sem} 

Body Die- 0,765 in (19,4 mm] 

WefSht---0.3 oz (9 gr] 


RECOMMENDED 

ENGINES 

&A3-2, &A6-2, A5-4 
AS-3, B6-4, C6-5 
(Use XA3-2 for 

first flights) 


Asir0n 


GLIDE RECOVERY 


SPACE PLANE 

A boost-glider for the experienced modeler 


A historic duration winner and record holder, the Space 
Plane fs one of the most successful boost-gliders ever de¬ 
veloped. Ascends vertically under rocket power, then 
glides safely back to earth. The Space Plane gives unlimit¬ 
ed flying enjoyment. Features accurate glide adjustments 
plus a payload section for small specimens. Recommend¬ 
ed for the experienced modeler. (Kit includes TR-4, but 
no engines], Shipping weight 5 oz. 

Cat. No. 651 -K-3.. $1.80 


SPECIFICATIONS 

Length ... . 10 rn (25 4 cm) 

Body Dia. . 0.765 in (19-4 mm) 
Wingspan 9 in (22.8 cm] 

Weight.0.5 oz (14 gr) 


RECOMMENDED 

ENGINES 

54A6-2, A5-2, B4 2 
(Use VirA engines for 
first, flights) 






























































STAR BLAZER 


PARACHUTE RECOVERY 


Here's one that's just plain fun! You can count 
on the Star Blazer for high performance sport 
flying. Streamlined fins, forward crew cockpit 
canopy, and structural fairing strips give it a 
real 'space ship' look. Flies with the Series III 
(short) engines , . . giving it low initial weight 
for fast liftoff and excellent attitudes, Recovery 
is by parachute. Engines not included. Shipping 
weight 5 oz. 

Cal. No. 7Q1-K-31 . , | 1 . 2 5 


SPECIFICATIONS 

Length ..1 2,5 in (31.3 cm) 

Body Dig. .. . 0.736 In (13.7 mm) 
Weight..1 oz(23 gr? 


RECOMMENDED 

ENGINES 

Senes III Engines Only 
V? A 6-25 
A5-2S 
A5-4S 



GYROC 


HELICOPTER RECOVERY 

Excellent performance and amazing recovery 
system make the unique Gy roc a ,k blrd ,r you’ll 
want to own. Its unusual design gives this rocket 
the ability to reach high altitudes and return 
safely with helicopter recovery for minimum 
drift with wind. Comes complete with all instruc¬ 
tions and parts. Engines not included. Shipping 
weight 5 oz. 

Cat. Na. 67MC*24. |3 25 


SPECIFICATIONS RECOMMENDED 

Length . . . . 9.8 in (24.9 cm? ENGINES 

Body Dia. . . . P.736 in (13.7 mm) i/ AR ^ 

Weight ..0.6 oz (17 gri Aa _ 3 

06*4 

CG*5 



COB 

PARACHUTE RECOVERY 


Ideal for your first cluster bird. The Astron Cobra gives 
you top performance with medium size payloads (to 4 
oz) in a 1" dia. capsule. Kit includes TR-6 report on clus¬ 
tering Engines not included. Shipping weight 13 oz 

Cat. No, 7Q1-K-10 ... , . $3^0 


SPECIFICATIONS 

22,25 in (56.5 cm) 
Body Dia. . . .1.637 in (41.6mm) 
Weight.2.5 oz (71 grl 


RECOMMENDED 
ENGINES 

AS- 3, B6’4 f C6-5 
(Use 06 4 for 
first flights) 





RANGER 


PARACHUTE RECOVERY 


Lift those BIG payloads off the pad with the powerful 
Astron Ranger. Perfect for launching and recovering those 
speciaJ instruments and specimens. The Ranger Kit in¬ 
cludes Tfi-6 report on clustering. Engines not included. 
Shipping weight 13 oz. 

Cat. No. 701 -K>6.. $3.00 

SPECIFICATIONS RECOMMENDED 

Length . . 24 m [61 cm] ENGINES 

Body D I3 . 1 637 in (416 mm) ^ 

Weight 34 oz (96 gr) ,.7/ C65 

(Use B6-4 for 
first flights] 
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BIRDIE 


FEATHERWEIGHT RECOVERY 


You can change a badminton "bird" to a rocketeer V'bird" 
with this unusual kit . . , and watch it fly I Kit has every¬ 
thing you'll need for building tha Birdie. Includes plastic 
shuttlecock, body tube, engine block, adapter ring, and 
launch lug, Engines not included. Shipping weight 5 oz. 

Cal. No. 701-K-44 ..$ ,60 

SPECIFICATIONS RECOMMENDED 


Length. 3.0 in (7,1 cm) ENGINES 

We,sht .0.3oz(9gr) %A3-2S ’AAG-25 

(Use Series III 
engines only! 


SPACEMAN 


FEATHERWEIGHT RECOVERY 


Great for demonstrating that a rocket doesn't always have 
to look like a rocket to fly well. Requires a little patience 
and artistic ability to build. Uses the featherweight recov¬ 
ery system, Engines not included. Shipping weight 7 oz. 

Cat. No. 65T-K-9 . * *.$ ,75 


SPECIFICATIONS 

Length , ... . 7.25 in (18,4 cm! 

Width, _4 in H0.1 cm) 

Weight .0.5 02 (14 gr) 


RECOMMENDED 

ENGINES 

J4A6-2. A5-4, (34-4 
BG-6, CG-7 
(Use ViAG-2 for 
first flights) 


MODEL ROCKETRY 

TECHNICAL MANUAL 


Welcome to the exciting world of model rocketry! This brief tech¬ 
nical manual for model rocketeers was written to provide both an easy 
to-follow guide for (he beginner and a handy reference volume for the 
experienced rocketeer. In the next few pages you'll find the answers 
to the questions most commonly asked by model rocketeers. More 
complete technical information on all the subjects covered can be found 
in the many publications listed in the current Estes catalog. 


We hope this manual will help make model rocketry as exciting and 
enjoyable for you as it is for us. 
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DIRECTION 


YOUR FIRST 
ROCKET 


BUILDING 

THE ASTRON ALPHA 

A TYPICAL MODEL ROCKET 



FIN PATTERN 
(Full Size) 


1ll£ CalJSlriiGlinn jit the Asliait Alpha J1 shown hnr 
hoEh 1i> jiiE the Leyiiiriiiiij rwtmtBBT plans Foi a ijoad rust 
nuclei and to iHuaiiate the nny g typical model iocfc#l is 
built, flie assembly lechninura iisinl m this and other 
medal rockets are explained ir» pt aster detail on i!m M ■ 
lowing pages. 


Tp btpUd [ho Astrom Alpha you will rood the pails 
hated below, The Alpha is alsn .ivaiT able Iram Estes 
Industries as a complelp kii(Rit flK-251 mih detailed instme- 
tuans Tei eusy assembly. 


©a© 


-PARTS LIST- 

1 BOOT TUBE - - P»ri *BT-50H 
T ENGINE MOUNT TUBE - - Part 
1 nrO$£ CONE ■ ■ Pan S0NC-MK 
1 SHEET BALSA FIN STOCK - Pari trBF5-30 
1 ENGINE HOLDER -Pari ABM 
1 SHOCK CORD ■ - Pail KSC-1 
1 SCREW ETC - ■ Ptut jift-l 
T LAUNCHING LUG ■ Pari i#LL-2A 

1 PARACHUTE - - Port iiFR.12 

2 SPACER RINGS - - Pait ^AR-ZDEQ 


In addition you will nsod the 
tellriniivf tools and supplies,: 


razor blade 
mhilp gfuci 
ppn fir pencil 
*lra litii? sandpaper 
jt dope 


f ss 




OVD OF 


SHOCK 


CORD 


To absorb the shock oF election and par- 
flchtjli? opening a rubber cord connects thi? 
parachute and nose cone to ihe ms in rocket 
body. This Shock cord must be securely 
a [itched to ihe body with an anchor as 
shown, 


© 


re 

v 


INSTALL THE SCREW EVE 


Attach the screw eye io the nose 
cone as directed in section 3, page 6] 


J 



USE 1 
Boot tuet 1 

MARKING 
miiDi 
IPAGE 61} 
TO MARK 
FOR 


EH FIND LINES 
USING DRAWER SILL 
AS SHOWN 



INSTALL THE ENGINE MOUNT 


SPREAD QLUf 
INSIDE TUBE... 


...INSERT IN ONE 
SMOOTH ■MOTION, 



mi rimj 


pi-r 

: HOUNDED I. 


OF PATTERN TO DRAW 


SAND AS 


DIRECTED 


TRACING 
EDGE | 
(TAPEPED 
THIN I 


EDGE FIAT 


5 AND flNS TO AIRFOIL SHAPE 
AS SHOWN IN CROSS-SECTION 

LEADING EDGE 
(TAPERED-ROUNDED) 




ATTACK FINS & LAUNCHING LUG ^ 

APPLY GLUE TO EACH FlV AND 
ATTACH IT TO THE ROCKET. 

CENTERING li ON ONE OF THE 
LINES DRAWN IN STEP q. ALi 
FINS SHOULD STICK OUT 
STRAIGHT FROM THE 
BOOT TUBE. 


(J) ASSEMBLE PARACHUTE 

PARACHUTE MATERIAL 


LINES 


ALL TOGETHER 

Connect the nose 
cone, parachute and 
shock cord together 
as shown [n the over¬ 
all view on page 5® 


© 


PAINT THe"*\ 
MODEL 

Finish your model 
try sontfinflend pa i til¬ 
ing it* Set section 10, 
08geG3and Ctie chap¬ 
ter on finish trig (page 
76 } for detailed in¬ 
formal ion. 

















































































CONSTRUCTION 

TECHNIQUES 



ENGINE BLOCK I— 

INSTALLATION 

Depth mark 


R ;ar 


lr dy Tube 


Some ntadels use on engine block to keep 
the engine from traveling too far forward in 
the rocket body hoih (when it is installed and 


when dio rocket is launched. 


Wlvn building a model, use an engine 
casing to press The engine block into posi¬ 
tion. After applying glue to the Inside of the 


© ENGINE 
MOUNTING 
METHODS 


tube, placo the engine block just Inside the 
rear of lbe body. Push the block forward into 
position with the engine casing in one smooth 
motion so the glue will not freese the block 
In the wrong place. 

When the mark on the engine casing is 
even with the rear of the body tube the block 
will than be in rhn correct position* Remove 
the engine casing immediately. 

-FRICTION FIT-, 



r Musklny tape 

When mounting the eng me in a model wilh 
an engine block, wrap the engine with mask¬ 
ing tapir until it will make a light friction fit 
in the tube* Then slide the engine into place* 


ENGINE HOLDERS 


In mfiny models an engine holder is To mount an engine rn a model with an 

hast device to use for mounting an engine. engine holder, spring the and of the holder 

The drawings show how engine holders are up and slide the engine into place. Check to 

mounted for different sizes ol rockets. make sure the end of iha holder latches 




It's especially important to attach the 
shock cord securely. Both methods shown 
give good results. The "S!it^n-Glue" method 
is quicker: the ■'anchor 1 ’' is neater* but 
can't bo Usad on lubes smaller than BT-50. 


£J SHOCK CORD MOUNTS 


securely over tho end of the engine. 

60 


BT-2D 

NIQUNTl 
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To avoid losing your nose cone* make sure tho screw eye 
is securely altauhed. Make □ hole by inserting and removing 
lha eye* Squirt glue into the hole and replace the eye. 


THE BODY 


When marking the body lube for fin 
alignment, use the "V' J notch of a drawer 
Sill or door frame as shown. Match tiro edge 
of ihe notch with a spacing mark; run a 
pencil along the edge to draw your gujirfe 
line. When ail three or four lines arc drawn, 
glue the fins to tha body on the lines and 
They will be straight. 


2J ■This Fin Spacing Guide will space 
equally three or four fins on all popular body 
tubes sold by Estes industries. To space 
Ihe Fins, center the and of the tube in llie 
circles, tlion mark at *lhu linos for four 
fins or on the (3|i linos for three fins. Draw 
lines from those marks as shown in Ihe 
drawings a | right* 


(S) INSTALL THE ENGINE MOUNT 



It's best (O draw the fin alignment lines 
on line body before tnstsiting the engine 
mourn, FVjsilmn ihe mount so the ungine 
holder ts midway between two fin lines fpr 
easier operation. First make sura the mount 
sJidea easily in the body tube* if ji' s tight, 
sand El until it does slide easily. Smear a 
liberal amount of glue around the inside of 
the body over the area wlicre ihe mount's 
rings or coupler will fit. Insert the mount 
into position In one smooth motion. DON'T 
pause, or ihe glue will "yob" with it in 
the wrong place. Support ihe lube "nose-up'" 
while the glue dries* 


6T 








































KE THE FINS 


MARKING 


Model rocket fins are almost always made from thin shafts of balsa wood* When making fins,, 
ahvgys be sure l he- grain of the wood it paraftei to the leading edge of the fin. 

□ raw A full-ske Fin pattern on si iff paper or cardboard. Cul out the pattEm, position it on the 
rin stock, and traca around ji with s pencil or ball pcini pen to mark the balsa for each fin* 

1___ ,_ I 




Use a metal straightedge whenever possible. Hold knife or saw blade at 90 angle to surface 
being cut. & handle at about 45 ; for clean cut. if blade Is dull or hetd too high balsa tends to loat, 

> 1 


METAL 

RULER 



7^ 71 Shaping r 

d Edges SlreGrnUrn 



Rounded Edg 

For general purposes, sand all edges round except the root edge <fha edge that glues to the 
body). Make the root edge siraight and square. The sides of the firs should be sanded smooth. 


On high performance models try to sand the fins to the shape shown. The front llsadingi edge 
of the fin should be slightly rounded; the back lira!ling) edge should como to a knife edge. _j 



Q ATTACHING THE FINS... 


Aiwa :s use a highest length adhesiva 
such as ’.while gluo feu attaching fins. After 
marking the tube and sanding the Fins, apply 
a Upe pF glue lu She foal edge of a fin. Lot 
it set a minute or two, then press it into 
place on the body tube. Attach the other 
fins In the some way. Suppon the rockel 
body m " vertical position while the glue 
dries. 

Sometime after tha lirsi glue an, iho fins 
has dried completely, the joints should be 


fillet 


rein forced. Dp ihis by applying a 
glue as shown. Always support the body in a 
hort'ktmtaf position while fillets are drying* 


...and LAUNCHING 


PLAIN 


La uni ii lugs are at ra clierl m much the 
fjcimu wa as fins, if -3 stand-off is used lo 
keep the rod from hitting n large die motor 



LUG 


(?) ASSEMBLE 

In addition to regular, preprinted model 
rocket parachutes, a rocketEer can usa a 
wide variety of thin plastic sheeting to slow 
his mDdel + 5 descent, When making a chute 



from. scratch,/^cut the plastic Sheet to 
shape* then attach or 8 shroud lines, each 
as long as the diameter of the parachute, as 
shown. Gather all e ha nose ends oF the 
shroud lines end lie a knot at the extreme end 
of the group. 


PARACHUTE 

IE's often worthwhile to be able to 
quickly switch a parachute from one model to 
another or to replace a 'chats with a new one. 

To install a snap swivel, simply gather 
the ends of the shroud lines and dampen them 
so as to form □ Fairly stiff "point./' then 



swivel as shown. Once through llie eye the 
lines are bed together rn a tight knot and 
pulled beck against the eye. Apply a drop 
of glue to the knot. 



CONNECTING IT TOGETHER 

The first illustration shows itow nose 
cone, parachute and rocket are can nee led an 
mast models* If the rocket has a heavy 
payload section, ifa best id use two chutes 
as shown in the second picture. 



PAINT THE 
MODEL 



frothing does quite as much for tha 
appearance of a model as a good palm job* 
Before the paint can go On, Ibough, a -lot of 
careful ——-■— J - 


Make sure all glue fillers are smooth and 
have no air holes, if a fillet isn't right, 
apply another layer of glue and smooth it oul 
with your finger tip. 


IWQQP 5EALINGL 



To do this, apply a coat of sanding sealer, 
let dry completely, and sand-with extra-fine 
lor finer|. sandpaper. Apply another coat, 
let dry, and sand again. Continue this 
procedure until all the tiny hales I pores] in 
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tha wood are filled and the surface is per¬ 
fectly it iiffli | n. _ 

BRUSH -ON PAINTSl 

If you use a brush, make sure lhe brush 
Is clean. Old elope will mix with and dis¬ 
color fresh dope, Dopa can be thinned 50?i 
For a smoother finish. Avoid "brushing over 1 ' 
as the surFacp sets rapidly. Unnecessary 
brushing can produce an uneven finish:. 
Always let the paint dry completely between 

coats.______ 

] SPRAYING . . ,| 

Spray paints will give the beginner a 
beuer than avorugt* finish. Apply spray paint 
in light, even Octets. Let each coal dry 
Completely before applying tha next coat. 























































































Many models cell for special lengths of 
body tubes; I he xockoteei- has to cut the tube 
himself So build 1 the rocket. Here'S how to 
get a neat cut every [imp. 



|1| Mark the tube fit the point whore the 
cl I is to be made. Wrap a straight strip of 
paper around the tube and align the edge with 
the mark. Draw a line completely around the 
lube. 



(2) Slide a stage coupler into the tuho- 
center it under iho cut position to support the 
tuba. 


4 3) Cut lightly along The line, rotating 
ihc tube as you cut. Use a sharp blade but 

MYLAR 


CUTTING TUBES 


APPLY LIGHT EVEN 
PRESSURE... 

4 OR S TURNS Of TUBE A 

WILL CUT CLE AN 

& 

\5 

don't try to cut all the way through on she 
first turn. Usa a light pressure on the knife 
for several (urns until you cut through. 

TAPE DOWN 

* c 

1 


Hi Slide the stage coupler into the cut 
end oi the tube. Hold (he tube near the cut 
end and work it over a flat sheet of very Fine 
sandpaper with a circular motion as shown lo 
remove burrs and rough edges. 

BODIES — 


BT-17 45 an ultra-light mylar plastic tube 
which is recommended for use with the 
feallierwi jght recovery system. It will with¬ 
stand the? heat of an ejection charge only 


when the engine is ejected from the rocket 
body by tho charge. Paper reinforcing mate¬ 
rial must tie used to glue parts |o Dio tube, 
as and inary glues will not stick to mylar. 



REINFORCING FINS 



When a modol is built to be flown many 
times, it"s often wise to strengthen the fins. 
The easiest way of doi ng this is to use self- 
adhesive paper reinforcing material [PRM-lh 

Cut out two ''mirror-image" piocos of 
reinforcing material for each fin. Feel off 
the hacking and apply one piece to each sfdo 
of the fin. Rub ihe reinforcing down on both 
sides so it is securely attached, then seal 
around the edges with white glue. 

Fins reinforced in ibis manner give up 
to Tour times the strength of plain balsa wood 
with only a I ittle more weight. 
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FLYING YOUR 
MODEL 


Preparing for Flight; 



Parachutes and streamers must be pro¬ 
tected from (ho heat of the ejeciion charge. 
This protection is supplied by firsl loosely 
packing enough flameproof recovery wadding 
Into the tube to fill it for a depth of at least 
twice tlse body diameter, The wadding should 
fit agamst the side of the tube ail "the way 
around to give a good seal. 



To fold the parachute, hold it bEtween 
two fingers at its canter and pass the other 
hand down ft to form 9 "spike" shape. Fold 
this spike lightly into several sections as 
shown. Push 3he folded "chule down into Ihc 
lube on top of the Wadding. Pack Shroud fines 
and shock Cord in on lep of the "chute,, then 
slido Ihe nose cone into place. 

To activate streamer or parachute recov¬ 
ery gear corr^tfy, (he engine MUST be held 
in place SECURELY- This may be done by 
wrapping the nozzle ond of the engine with 
iapo until it makes a sm.jp fit in the body 
tube or engine mounl. 



SNUG...GAS TIGHT FIT HERE HELPS ASSURE 
PROPER OPERATION. 

be sure holder is 

FIRMLY 
LATCHED 



On models using engine holders, make 
sure the end of the holder latches securely 
over tho end of the engine. 


Countdown Checklist; 


Use o countdown check I is l when you 
launch your models. You'll find it makes 
your rocket flights more successful and 
enjoyable, The following procedure j & 
recommended fr>r most "chute or streamer 
models. For other types of rockets, try so 
develop your own compile check fist. 

12) Pack flameproof recovery wadding 
into the body lube. Insert ihe parachute or 
streamer. 

tl) Install the nose cone or payload 
section. Check condition of the payload (if 

ary]. 


be sure that ihe engines are in their proper 
relative positions end that a layer of cellu- 
ph.ine tape is wrapped tightly around each 
engine joint. Mount the engine' In the rocket. 

9) Install a mchrome igniter in the 
engine, 

■Bl Place the rocket on the launcher. 
Clean anri attach the micro-clips, 

7) Clear tho area, check for low flying 
aircraft, alert recovery crew and trackers. 


TO) Apply enough masking tape to ihe 
engines | for a tight friction fit m Ihe body 
tubs (s) . When launching a mniti-slage rocket 


61 Arm the launch panel, 

51 4] £ 3) 2) 1) LAUNCH’! 








































STABILITY 


One oF (ho First things a model rocket 
designei earns is that a vehicle wi!l not fly 
unless it is aerodynamical ly stable. By 
stable w- mean that it will tend to keep its 
nose pointed in the same direction ttirougtioul 
its upward flight. Good aerodynamic stability 
will keep the rocket on. a true flight path oven 
though some forca isuch as on off-center 
engine] trios to turn the model off course. 

If a model is not stable, it win constantly 
turn its ngss away from die in (ended flight 
path. As a result it will try to go all ovtfi 
the sky, ikit end up going 'nowhere*' An 
unstable rocket will usually tumble to earth 
after die engine burns out* damaging thP 
model. 

FIG 1 


When a free-flying object rotates, ft 
always rotates around its balance point. 
iThe proper term for the balance point is the 
center of gravity, abbreviated as C*G,) Thus 
lhe bafanee point iC*GJ is the pivol For all 
forces Hying to turn the rocket. 


FIG. 2 
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FORCE 


fQBCE an'MG oiy FIBS cttoses other forces 

The most significant forces acting On a 
model rocket in flight are caused by the 
thrust of me engine, the action of air on the 
nose and the action of air on the fins. Off* 
center thrust and the forces on the nose 
try to bring the nose dF the rocket around to 
the rear. They ore opposed by the forces 
acting on the fins. AH these Forces are 
amplified isy the distance from the location 
of the force; to (he center of gravity* 

FIG. 3 

[small force ■ long distance - largo (pree 
x small d stance| 




A5 long os the forces on the fins of the 
rocket are great enough to counteract the 
forces on the nose and any off-cantor thrust. 
I ho rocket will fly straight. If the Tins are 
loo small and/or too close io the center of 
gravity, there will not bo enough forte to 
counteract tho force on the nose. As a result, 
tha nose will swing out to the side and the 
model will try to chase itself around the sky. 



The side forces on the nose and fins of 
a rocket that is flying straight are very small, 
When something disturbs the rocket and it 
starts to turn Sideways, the side fortes on 
both nose and tail increase. (There i$ some 
aerodynamic force on the body; however* it 
is small and can usually he ignored.) Depend¬ 
ing on the size and shape of the nose and 
fins and their distances to the center oF 
gravity, one will overpower the other and 
force the rocket to turn its way. If the nose 
overpowers lha fins, h“s too bad. However, 
if the fins overpower the nose, the rocket will 
swing back into line and continue on its way. 

Although determining (ho enact relation¬ 
ships between various Forces on a model 
rocket requires higher mal hematics, certain 
practical rules can bo used by even the 
beginning- rocketeer to design stable rockets. 
The first rule is to use a long body. Until 
you have Considerable experience in design¬ 
ing models, the length of the body tube used 
should be at least 10 times its djameiui. This 
makes it easier to get enough disiance 
between the center of gravity and the fins. 



The second rule is to make the fins 
large* The larger lha fins, the more force 
they will produce when the rocket starts to 
turn. For the first few designs, use a fin 
which is at least as large as the example in 
the illustration* 


The third rule is to place the tins as 
far back on the rocket os possible. Generally, 
this means that the reat edge of the Tin wifi 
meet the rear end of the body end the Fin will 
be swept back. Do not place any fins ahead 
of the canter of gravity. 

Finally, the reckat should balance at 
least 1/g its lengih ahead of (he Front of tho 
fins* This gives the fins (he leverage they 
will need to counteract the fores on the nos a. 

Hom^ttber (hat these rules are general; 
they Fire based on experience rather than 
precise mathematical analysis. By using 
more exact methods |&?e 7R-1 and TR-&1 it's 
possible to build rockets with less stability 
margin* In any sue ml, always remember io 
tasi your model for stability before you 
launch It. 

Testing for Stability 

The easiest way of testing the stability 
of a modal is to My it--wi(hout launching if. 
This is done hy attach mg a string to the 
model and swinging it through tha air. if 
the string is attached a I the rocket's CG, its 
behavior as it is swung 1 hrough the an will 
indicate whet it will do rri powered flight. 



Make the tos| on your modal by forming a 
loop in the end of $ six to ton Foot string. 
Install an Engine in the rocket. IThe center 
of gravity is al ways dmerm rned with Bn engine 
m place*) Slide the loop to the proper 
position around the rocket so the model 
balances horizontally. Apply a smalr piece 
of tape to hold the string in place. 



With the rocket suspended at its center 
oF gravity, swing it overhead In a circular 
paih. If the roekei is very stable, ii will 
point forward Stile the wmd created by its own 
motion* Some rockets which are stable will 
nol point forward of their own accord unless 


they arc started straight. This IS done by 
holding the rocket in one hand with the arm 
extended and then pivoting the on tiro boefy 
as the rocket is started in tho circular polh. 
II may take several attempts before a pood 
start is achieved. 



If it is necessary So hold ihs rocket to 
start it, an additional test should bo made to 
determine whether tho model i& Stable enough 
to fly. Move the loop bach chi the iHjdy 
until the tube points down at a FO angle 
below the horizontal, Repeat (ho swing lest. 
If the model will keep its nose pointed ahead 
once started, ii should be stable enough to 
launch, 

B*i careful when swinging a rocket 
overhead: A collision with a nearby object 
or parson could be serious. At way 5 do your 
tostinc] in an open, unciutterect &rea, 

Don't try [p fly a rocket that hes nol 
passed ih* test* Musi unSlOble rockets loop 
around in she sir harmlessly. However, a 
few marginally unstable models will make a 
couple of loops and Chen become stable due 
In the lessening of the proper I out load* Wien 
this happens, the model can crash into the 
ground at high speed. A parson standing m 
the wrong place could gel hurt. 



IF your rocket does not pass the slab!illy 
test, if can usually be mads siahl-e. Two 
methods can he used; The balaoca point can 
be moved forward or the fins can be enlarged. 
To move (he balance point forward, attach 
nose cone weights to the base of the- nose 
cone. Fins con eithotiix? replaced with larger 
ones or extra tabs can.be glued.to Lie rear 
or tip odcres of |hu fins*- iScrne scato models 
use supplenintitary plastic fins.] After making 
your changes, test the model again to h« 
sura t| is ryow stable* 

















































RECOVERY 

SYSTEMS 


Hie recovery system is one of tlie most 
imporiani parts of & model rocket. ft is 
design id to provide a safe means of reluming 
the rci:-tei and its jiaytoad lo earth without 
damaging the rocket or presenting a hazard 
to persons orr the {pound Also, the recovery 
system provides an area for competition when 
rocketeer*! hold contests to see whose rocket 



1, FeallnarweifUl fteccivery i i.-e. Astran Streak]: Tlia- 
mEjrinl is tkrsipnod for exlrj htfit w*ifjhl (imllCr 1/4 
fiHJncu w.ihoul iSngiiw) and has a hlnnl Jioft*. Whnrv 
tha engiiitt is fljeciral from the racket. iha njodet t« 
light eonipflfed Eo its size trial it lands safely. Ther 
lilthlirtigln. DFtrndynainicallv unstable, ■spent engine 
eating liJinhles back MpHrattfly. 



3. fumble Recovery l.i H c, Aslrm Seoul, Sprits): Pin 
ajnolion enargo shiM* the might or the nntgiinn in the 
lockEl reamftrd, This mates the rt>ck#-l unstable-. 
Wnk ihe L'Jlance point of The rnckel fijrlhEr lowflfil ttu? 
rear, air pressures ahead of Ihe balance pucum are 
greater l-i.m hehmd, Inreiftg the ftCkei 3c start turning, 
Wi«n 1 hr? toekel is tumbling, air drag on il rs much 
higher and it falls slowly. Esres Phi. No. 5.114,317 



3, Streamer necovety <ire. Astrm Mark| : A rrrakrl 
with ft nm.:n streamer will ftci like a lumbla model. If 
I he slreamer is larjje though, tl developa enough, drag 
by fliitlermg Ter Arlurally hold the rockal tuck in Its 
descent and il la n tl& gently. 


rocket recovery is art area for valuable 
nx penmen (at ion and research as reckineofs 
drivel op now and tatter melhnds of returning 
their mode Is to earth nr study air currents. 


Most recovery systems in use today depend 
on drag (nr wind resistance) ip slow (he 
rocket. Each changes the mode! from a 
streamlined object tp one which die air can 
"'catch against" and retard its descent. 
Si Jt main recovery methods are used by model 
reteke-reers tuday. Following is a brief descrip- 
lion of each: 



No rocketeer likes to see the prttfud of 
many hours labor broken because (he recovery 
system; didn't work properly. Recovery 
failures are almost always due lo an error in 
tuilding the mode] or In preparing it for flight. 

The most common error on parachute and 
etrearner models is failing lo install the 
engine properly, if rhe engine is noi hold 
securely, it will be ejected instead of the 
streamer or parachute. On models with origins 
holder hooks, make sure the honk latches 
properly over the omf of the engine. If Urn 
irodel relies on 3 friction fit to hold the 
engine, wrap enough masking tape around the 
engine to make il fit iigfttfy w 



A second error is leaving a hole that 
ejection gasses can leak through. Incorrect 
engine mount design or construction is often 
the villain. For reliable recovery Ihe rear of 
the rocket imst be air light when an engine is 
in place. 



Recovery reliability on extra-large models 
can be improved by using a stuffor tube. 
This reduces ihe volume that tho ejection 
charge must pressurize, resulting in more 
forte to ejccl Ihe nose corm and 'chute* A 
stuffor usually is made from BT-20 or BT-50 
body lLire, centered inside the model's body, 
wilh paper rings glued on each end. The 
rings should el so be gluod to the inside ot 
ihe body so there is no gas leakage into the 
space between the Staffer and outer body tube. 


Reliab le 



For high altitude models parachute 
recovery is often too ffrod; rhe bird ertn bo 
miles away by the time it finally touches 
down. Streamer recovery is often the answer* 
A strip of 1" wide flameproof crepe paper* 
usually at leas) twice as long as the rocket 
itself, will supply enough drag at the nose 
to make the rocket fell sideways. In this 
condiMon it Falls enough fas I bp lhan witli a 
parachute lo tying it back close to the launch 
area* It falls slow enough,, however, to avoid 
damaging the model. 



Whether the model has n parachute or 
streamer* always be sure to use enough 
flameproof wadding. The wadding not only 
servos as an insulating layer between the 
hot ejection gsses and tho ’chute pr streamer; 
it also works as a gas seal and piston la 
insure that the ejection charge works evenly 
age ins l the recovery device, Wadding should 
be /oosefy packed, filling the entire area of 
Ihe lube For a distance equal to twice its 
diameter. 


By following these suggestions, you’ll 
Find you get many more successful flights. 
Not^ only will your models )asr longer, but 
you'll also find that reliable recovery makes 
model rocketry more enjoyable. 










































MULTI-STAGING 


| Ignition ~ 

The firsl stage of a mu I Tr-Stage rocket js 
always ignited by standard electrical means. 
Second stage ignition occurs automatically 
upon burnout of the first siago, Figure 1A 



shows that die first stage engine has no 
delay or eject ion charge, Tikis givas instant 
ignition if the next stage at burnout. 



In 1 1 go re IB lJio propellant is partially 
burned, leaving a l&rge combustion chamber. 
As the propellent continues to burn, tin? wall 
of propellant becomes IhinnCr until it cannot 
withstand the high pressure inside the 
chamber. Al. this point the remaining propel¬ 
lant wa i ruptures,, and the high pressure 
exhausts forward toward the nozzle of the 
newi stape, carrying hot gases and small 
pieces of burning propellant inte the nozzle 
of die second stage engine. This action is 
Illustrated in figure 1C. 



UPPER STAGE IGNITES. 


For this system to work, the stages 
must be held together until the upper stage 
engine has ignited. When this happens, the 
stages muSl then separate in a straight line. 
Tliis is accomplished by wrapping one layer 
of cellophane tape around I ho join l between 
engines und them recessing this joint 1/2" 
rearward m the booster body tube, as in fig. 
2. Recessing the foint forces the stages to 
Separate m a straight lino. 



Figure 1 shows the engine installation 
in a typic&l two-siege model. Always lupe 
the engines together before inserting them 
into the rockut. Check carefully before and 
after taping to be sure rho engines are in 
their proper positrons (nozzle of upper stage 
engine against top end of booster engine), 
FaHurg lo check carefuily can be highly 
embarrassing as well as- damaging Id the 
rocket. 



After taping the engines together, wrap 
masking tape around the upper stage engine 
al (ho front and near the rear as in fig. 3 la 
give It a ught fit in the body. Push it into 
place. Wrap the boos I or engine and push it 
into position. Failure to get the upper 
stage engine in place tightly enougti will 
result in the recovery System mi sanctioning: 
failure to secure line booster stage tighlly can 
result in its dropping off under acceleration. 



Rockets using large diameter tubes 
IBT-SD and require somewhat different 

methods, but the same principles of tight 
couplmq and straight line separation must 
be followed. The recommended coupling 


method lor large diameter lubes is illustrated 
in fiu. 4, The stage coupler is glued te the 
booster body tube, wflh the adapter fpr (he 
upper stage engine mount positioned forward 
to el law the stage coupler to fit into the upp^r 
Stage, white tha tube adapter in the booster 
is positioned to the rear. 



The upper stage engine holder tube 
projects 1 / 4 " rearward from the and of Hie 
upper body tube. The engine is hold in place 
by wrapping □ layer of masking rape tightly 
around the end of the tube and the end of Ibe 



engine as in fig, 4B. The engine mount in 
the booster must be built to leave space 
for this system (see fig. 4C]. 


When checking for stability, tesi first 
ihe upper stage alone, then add the nexi 
lower stage and test, and so cm. In litis way 
you can be sure that the rocket will be 
stable in each step of its Miglii, and you can 
locate any stage which does not have suffi¬ 
cient fin area. Always check for stability 
with the largest engines to bo used in place. 

Booster 

_ Recovery ' 

Most lower stages are designed to be 
unstable after separation. Hie booster 
should bo built so that tire center of the 
area of the bn ins balance point) matches 
or is up to i 4 " ahead of the booster's 
balance point with an expended engine casing 



Fn place. Thus, boosters will require no 
parachute or streamer, bo I will normally 
tumble, flutter or glide hack to the ground. 
If lira booster is to be used again, it"should 
be painted an especially bright color, as it 
dees no| have a parachute or Streamer to aid 
in spotting it once it is on the ground. 


| Stability - 

Since two or more engines are mounted 
near the rear of a imilli-siage rocket, it has 
□ tendency to be tail-heavy. To coriponsate 
<Qf this,^extra large fins are used on lower 
stage, Generally* the lower sei of fins cm a 
two-stage rocket should have two to three 
times I he area of the upper set. Each addi¬ 
tional stage requires even greater fin area. 



Types of 
Cngines 

Lower and Inlennedtate stages always 
use engines which have no delay and track¬ 
ing charge, end no parachute ejectfon charge. 
There is no delay so that the next stage will 
receive ihe maximum velocity from its 
booster. The engines which are suitable 
are thoso which have designations ending in 
zero, such as the A8-0, B6-0. 1 / 2 A 6 - 0 &, and 
SI 4-0, 

In Ihe upper stage an engine with a 
delay and [racking charge and parachute 
ejection charge is used. As a general 
rule the longest possible delay should be 
used. Engines suitable for upper stage use 
are those with tong delays such as the 
B6-6. AB-5, C6-7, etc. 
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LAUNCHING 


Model rockets, like professionhi rockets. 
&rs launched electrically, This provides both 
safety and realism. Each engine sotd by 
Estes Industries is supplied with sn igniter 
hihI n" i .| lme instructions; still n>ore in¬ 
formation! is supplied with launcher kits. 
However, the basic i nf armet I on needed to 
1 aunch models successfully is included in 
those peges. 

Igniter Installation 

Estes igniters, ore supplied in strips of 
three. Cut the igniters apart {scissors will 
work! midway between the coated suctions. 
Bend the jgmter at the meddle as shown and 
push it into the engine as Tar as M will go. 
To operate properly the igniter must touch the 
propellant gram. Spread the leads and apply 
a squares of masking tape to the nozzle and 
leads as shown in fig. 1 . The eraser an the 
end of h j-encil is good for pressing th£ l&p£ 
securely into place. 



Be cd a Inseri F gm lei... an<t V ,a P e 



An igniter can also be held in place by 
rolling si" square of flameproof wadding info 
a ball and inserting It into the nozzle with a 
pen or pencil to hold the igniter firmly in place. 


Electrical Systems 

The electrical system which operates me 
igniter car be made in many ways, ft can 
be a simple home-made unit, as the one 
shown in Fi@+ 2 r or It can be one of the more 
complete systems sold by Estes Industries. 


II" 19 If leaflfrrc 



All of these Systems work by passing 
enough electrical current through 1 lie hjgh- 
resistsnce igniter ta heat it to HOC F. This 
ignites tho coaling on the igniter which in 
turn ignites the engine. The system is 
attached to the igniter with miero-clips as 
Shown. When connecting the micro-clips to 
the igniter make sure the clips do no! Touch 
each other or the rod or blast deflector* If 
they do touch, the current from the hailery will 
“short” through the clips, rod or deflector and 
not reach the igniter. 

Any electrical system must have a 
sprmg-return launch switch so the current 
lurns off automatically when the button is 
released. In addition a safety di scanned 
must be provided. On simple systems the 
battery clips should bo disconnected when 
ifie micro-clips are being attached lo the 
igniter. More complete systems may have 
safety key switches or safety plugs la do the 
same job. 



The circuit shown in Fig. 3 also includes 
a continuity cheek pitch fight. This is a small 
bulb (no more than 'A ampere for safetyf which 
lights whan the safety interlock is closed if 
the clips make good connections at both the 
battery and the legit or. When lit, il indicates 
that Ihe rocket can be launched. 



launcher system for group launchings. 
The basic electrical circuu can lie adapted 
by adding a rotary “pad selector' 1 switch 
as shown in Fig. 4* Each launch pad then has 
one micro-clip which is connected to the'’com¬ 
mon" line lo Ihe betlfcry and one micro-clip 
■which rs connected to one of the individual 
Terminals on the selector switch. 


Launcher Design 

A rocMd cannot bo simply set an its Fins 
nnd launched; some method of holding ii in 
position before ifpiition bnd guiding IIduring 
thr« fjr&i Fi’w feel of Its flipil is necessary. 
The leimcher must perform i lie sc functions. 



a wood bfock la Support a 3R" long, 1 &' 1 efia 
meter steel rod, A shod tubp. sligiiily larger 
ihan Hie rod, is glued lo Thn side uf I lie roc kill 
near its balance |H?ui|, Tins tube slips easily 
over the rod and keeps ihe rocket pom led m 
the right direction. Fig, 5 shows a rod launch¬ 
ing system. 



Some launching guides are designed to 
fit around the lug instead af ms ids it. The 
”C” rail f s typical of these, Rails generally 
have the iidvanlago of lining si ran per and ■i/.orF* 
rigid ihan rods* Howuver. mast model rockets 
wilt My vnry well with either System. Fig. b 
illustrates a rad dud same lugs to fit. 

When building h launcher be sum lo use 
a b&Se Thai is big enough and heavy enough 
lo provide a secure foundation* A piece ol 
3 4 ” plywood n foot square works woll for 
most rockets. Bricks or racks can be used 
to weight Ihe base when eslra-ltirgn models 
are being launched* 

Safety 

Make sure dm area around the launcher 
is clear and has no dry wends or highly 
Flammable materials. When approaching the 
launcher to rwouni v rocket or Check it, pul 
your hand on tine end of the rod before leaning 
ever. This helps protect you aqamsi i n- 
possibility ol eye injury from El® rod. 

Launch Areas 

The tv-si place 1 ° ♦ 1 V models is an a 
model rockel mrine. Many such ranges have 
been set 141 by organized ryoups of rocket 
fin I hps 1 a sts. However. if such n range is 



not available, it Is best to select a place, 
free of trees and houses, large enough lo 
recover the rpckel Within the area. Generally 
the smallest side of the field should be as 
least me fourth ihe maximum altitude your 
rocket will reach. Set ihe launcher Hi hm 
center of the area as shown in Fig. 7, 
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CLUSTERING 


When large models and hoavy payloads 
have to be launched* one engine often car* 
not supply enough power* A cluster of 
several engines is generally the answer to 
this problem. 

ENGINE ARRANGEMENTS 


I ip designing a Clustered mode! the first 
rule to remember >s that thrust must be 
balanced around ihe centerline of the rcckai. 
Figure 1 shows several engine arrangements 
Ihar eetisfy this requiremenl. All engines 
should be located close together to keep 
unbalanced thrust From forcing the model off 
course. 

ENGINE MOUNTING 

The engine mounting system serves three 
purposes: First.it holds the engines securely 
in place throughout the flight. Second, it 
Aligns th- ; engines so rhey work togelher as a 
unit and give a straight flight. Finally, li 
must seal the rear of the rocket so thal 
recovery system ajeel ion gases cannot leak 
out through cracks and holes in the back of 
the model. 


Figure 2 5 hows a typical engine mount¬ 
ing system for a three-engine model* The 
spaces between tubes are seeled a! ihe front 
of the engine mounting tubes by gluing an 
adaptor ring which fits tho inside of'the body 
in place as shown. To Install the engine 
mount, smear g liberal amount of gluo around 
the inside of the rear of the body tube * 
Imnediatelv slide (he engine mount unit into 
place so the rear of the engine mount lubes 
is tavern with the rear of the body and the 
engine retainer hooks project From the tube. 
Do not pause while inserting the engine mount 
or live glue may stick with the mourn in Ihe 
wrong piece. Set ihe unit on its. rear end 
while the glue dries* 

FIG, Ifl TVPICAL I'CLU&fEfi ITiSIALLATIDH 



STABILITY 

Because the weight of several engines is 
concentre led in the rear of a cluster rocket, 
extra attention should be given to designing 
the rocket so it is stable* Since the engines 
will not always all be producing exactly ihe 
same amount of thrust at the same lime, an 
extra margin of stability is needed* Pay 
extra attention to the rules in the stability 
chapter. 

FIC,3 REINFORCING METHODS 


APPLY SELF ADHESIVE 



The extra load on a cluster model's fins 
requires that they be made extra strong. 
On eighth inch thick balsa Sheet is the most 
popular fin material For cluster birds. Thinner 
fin stock can bo used, but it should be rein- 
forced for best resuIts. 
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FIG. i 



A small amount of spirt helps give 
straiphtor flights by averaging o u l uneven 
thrust* fToo much spin increases drag and 
reduces performance*] Three methods of 
providing Spin are illustrated. With any 
system, make sure that at I fins or jabs are 
marie id spin the rockel in the same direction. 


IGNITION 

Ignition is the most important part of 
successful clustering. AfJ engines must be 
ignited at the -same time. To do this, always 
use a 12 volt car battery for the power supply 
and a heavy duty electrical system j Such as 
the Estes FS-S Launch Control System). 
Install the igniters carefully and connect them 
in parajlol. 

Several typical methods of connecting 
ingitws are shown in figures 5 and P* Wake 
connections carefully tp goi good contact and 
io avoid pulling the rgniters from the engines. 
Always connect igniters in paraHel—wvef in 
series. 




GENERAL INFORMATION 


Use n heavy-duty launcher such as the 
Tilt-a-Pad with cluster mr>de!s* When heavy 
rockets urn being flown* the launcher should 
be anchored id (he ground with rocks or 
bricks. 

Before installing the- engines In your 
cluster rocket, pack the front of each engine 
above the ejection end Cap with flame-proof 
wadding, This ell.mi nates the possibility of 
one engine's ejection Charge igniting the 
ejection charge of another engine and damag¬ 
ing the rocket when one engine in a cluster 
foils to ignite at liftoff. For more complete 
information on clustering, see Esies Technical 
Report flTR-6* 


































The 'imish of a rocket starts with Ihe 
very first straps ol assembly* Sloppy gluing 
find other messy habils Mill ruin Ihe appear¬ 
ance of a rocket so that nothing can be done 
to get the perfect appearance which is 
das trod. On the other band, careful con- 
Struct]on will make n model look good oven 
before the paint is applied* 

SANDING and 

SEALING 

Faint cannot replace sandpaper. If a 
ha Isa surface is nol sanded and sealed 
carefully, it will be impossible to get a 
smooth pamt job* Begin by sanding all balsa 
surfaces with exti^-Fine sandpaper until 
smooth. 


BALIA ji'.MDED 

BUT UHTBi AT ED 

1ST. COAT — 

SANDED TO SURFACE 

i 

TF 71 ^ 

r >■ ./ 

• / / x.,- ™ 

NOTE GRAIH DEPRESSION 

2k a. COAT, . 

3RD. COAT... 

AGAIN LANDED 

to Surface 

LIGHT SAN DING "TILL 
SURFACE IS SMOOTH 

’SLIGHT BE FAEL5IDH 
REMAINS 

Jf' mT \ 

OEmsaoNS are filled 


Next, apply a coal of sanding sealer 
to Ihe bnl -.a. Let this dry completely,, then 
sand with 320 jyit tor finer) sandpaper until 
the surface is smooth again* Apply more 
sealer, reiseating tlie procedure until all the 
pores In like balsa are filled* 


Practically nil of Ihe sealer Should be 
sanded off after each coat* This is because 
the pijrpos - nf the sander is to fill the holes, 
not the smooth areas of die balsa. 


BASE COLOR 

Once you feel the balsa surfaces are 
prepared, it’s time to apply die base color. 
Tire base color is I ho lightest of the colors to 
he used on the model. Usually this will be 
white* If the model is to bn painted with 
fluorescent colors, the base coat must 
be while. 



Apply a light, even coal of th? base 
color and set Ihe model aside to dry. Always 
spray or brush Thin coals; thick ones dry slow 
and lend to "sag“* When Ihe first coat has 
dried completely, sand lightly with extremely 
fine sandpaper. Wipe any dust off with a 
Clean*siightly damp cloth and apply another 
coat. Lei I his dry, then follow with addi¬ 
tional light coats until the model has a 
clear,, pure color* 

Let Ihe base coal dry completely* Allow 
al leasl four hours in a warm, dust-free area 
(a day is belter when possible). Don’t lei 
Ihe lemperalure gel over 12D“ while the model 
is drying. 


THE SECOND COLOR 


When Ihe base color has dried* cover all 
areas on the model which are to remain Ihis 
color* Cover small areas with masking tape* 
Large areas should be covered with typing 
paper, held down al the edges with masking 
tape. Ifs imporlanl to seal the lape down 
ligjhtly fllwig ihe edge. 



IU5UHE FflOCEaUHE TO I1SE IK* 
THE SECOND COLQfi ULL BE BRUSHED DM 


DC MRU rim in. 

BECAUSE BUTT MTS DOPE 
vlTj qvicilt, tm much 
BRUSH ID B CAN CAUSE 
UII* ETUI finis*, 

APPLY IT Win LEAVE It! 
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With Ihe model mas Red, apply an add’ 
itionai thin coal of die first color to finish 
sealing Hie edges of Ihe tape* When this is 
dry, apply Ihe second color in several thin 
coats. Use just enough paint to got good 
Color. After Lho Iasi coal is dry, remove Ihe 
masking carefully to avoid peeling the painl. 
A third color would be applied in the samp way 
as (ho second. 


FINAL TOUCHES 

For busi resulls lei Ihe paint dry over- 
nigtil before applying ddca|s* Most decals 
should be soaked in lukewarm warn for 



30 seconds of until they slide on their back¬ 
ing shools. The decal is then slid so one 
edge is off Ihe backing* This edge is posi¬ 
tioned and herd in place on the fotkel and 
the backing pulled wit bom under. Smooth 
the decal down with a tt»mp finger and blot 
away any excess wafer with a tag* 



Misc. cvt dots 


METAL 


RULtSSHUHN 




BDPUQ 


Mlttl 


«fcLL 


Stripes and Ejands may be made of either 
decal material or decorating tape* The pieces 
Should be cut Ip size before application, 


When a mndul has been finished with 
fluorescent paint, apply a light coat of 
clear spray before applying tape or decals. 
With any paint finish, it is best to apply 
several coats of clear after the ducats have 
dried lo protect them, 

Wax may I** applied over most enamel or 
butyrate finishes, but never directly over 
fluorescent paints. Tost the finish to be 
waxed by applying ihe wax lo an Incon¬ 
spicuous corner of The model pr a scrap of 
tubing with Ihe sanio paint finish* Some 
painls will rub off whan wax is applied. 


NOTE: Enamel paint may be applied over 

butyrato dope* but NEVER APPLY BUTYRATE 
DOPE OVER ENAMEL PAINT. If in doubt, 
test the CEHiqjalibllity of different paints on a 
piece of scrap material. 
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Simple holders can be made lo support litis 
nude I during |u in ling find drying* 
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TRACKING 



img device most ba set so that it reads O' 
when aimed at tha rocket or the launcher 
and 9Q- when aimed straight op. If tha 
tracker is not “zeroed in" on the launcher. 
It wilt give incorrect information. 

When the operator at ihe tracking station 
is ready* the rocket is launched, He follows 
the rocket with his tracker as it rises. When 
rl reaches its peak altitude he stops or locks 
the tracker. The indicated angle is then read 
from the protractor scale. 


Every rocketeer wants to know how high 
his models fty. Many methods of determining 
a model's peak ail it tide have been tried, but 
only one method has proven itself. This 
method is known as trlangulalion. 


The simplest form of triangulation uses 
only one very simple tracking device. With 
it, the rocketeer measures the angle between 
Ihe ground and the line of sight to the rocket 
at its perik altitude. When this angle and 
the distance from tracker to launcher are 
known, it is very easy to determine the 
altitude. 


The tanaeni of this angle is found by 
checking the table on the neat page. Mul¬ 
tiply Ihe tangErtt by the distance from tracker 
to launcher [baseline distance) tg find the 
altitude. 


Altitude Ira feel 


&K3HIINC 
BAR l==; 


Angle From 
Tracker 


BAS Pivots Hfaf 


ZEROING IN 


The Estes A It i scope is one of ihe best 
all-around basic [racking devices, However, 
the rocketeer ran also easily make his own 
tracker. An inexpensive plastic protractor, 
mounted securely on a post set in the ground, 
with a sighting stick pivoted at tho "center" 
of the protractor, will do the job, The track- 


The chart above, celled a nomogram , 
provides a simpler, quicker but loss precise 


FU ^<rfb J 

ali 

-- BASEL l«E .fi 3 

TflAQUfyG STATION 

5? 

Ih St IE 


TABU OF TANGE NTS 


Angle 

Tan. 

Angte 

tut. 

Angle 

Tart, 

r 

.02 

28* 

.53 

54* 

1-33 

2 

.03 

29 

.55 

55 

1.43 

3 

,05 

30 

.58 

56 

1 .43 

4 

.07 

31 

.60 

57 

1.54 

5 

.09 

32 

,62 

58 

1.60 

6 

.11 

33 

.65 

59 

1.66 

7 

.12 

34 

.67 

60 

1.73 

8 

.14 

35 

,70 

61 

1.80 

9 

.16 

36 

.73 

62 

1.88 

IQ 

.18 

37 

,75 | 

63 

1.96 

11 

.19 

38 

,78 

64 

2,05 

12 

.21 

39 

.81 

65 

2,14 

13 

.23 

40 

.84 

66 

2,25 

14 

,25 

41 

,87 

67 

2.36 

15 

,27 

42 

.90 

68 

2.43 

16 

.29 

43 

.93 

69 

2.61 

17 

.31 | 

44 

.97 : 

70 

2.75 

18 

* 32 

45 

1.00 

71 

2.90 

19 

.34 

46 

1.04 

72 

3.08 

20 

.36 

47 

1.07 

73 

3.27 

21 

,33 

48 

Ml 

74 

3.49 

22 

.40 

49 

1,15 

75 

3.73 

23 

.42 

50 

1,19 

76 

4.01 

24 

.45 

51 

1,23 

77 

4.33 

25 

,47 

52 

1.28 

78 

4.70 

26 

.49 

53 

1,33 

79 

5.14 

27 

.51 
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method for performing the altitude cal¬ 
culation. Draw a straight line from the 
correct baseline point on the chart, through 
the measured angle and on across the allitude 
scale. The correct altitude is ihe point at 
which the line crosses the altitude scale. 



A single tracker will give best results 
□n calm days. Wind interferes with accuracy 
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since models tend lu tilt over into the wind 
as they fly. The result is that the rocket 
will not bo straight over tha launch site at 
peak altitude, but instead will be some 
distance over in the direction of the wind. 
To keep error due to wind drift to a minimum* 
locatE the tracker at a 90 : angle to the wind 
direction os shown. 



In determinrng where to locate a tracking 
station, estimate the altitude your model 
wifi reach. The tracking station should be 
approximately this distance from the launcher 
(usually 5DG to 1DQ0 feet). Measure the 
distance From launcher td tracker carefully 
to insure accurate altitude calculations. 



For mote precision, use two trackers on 
opposite sides of the launcher. The easiest 
way of calculating rocket height useng two 
trackers is to find the altitude for each 
tracking station and then take the average of 
these two altitude figures. 

More elaborate tracking systems and 
more elaborate mathematics can be used to 
gain greater accuracy when the rocket doesn't 
fly straight up. However, a simple tracking 
system will do the job very well when good 
models are flown on calm days. More 
complete information on basic altitude 
tracking Is contained In Estes Industries 
Technical Report TR-3. 




































































BOOST-GLIDE 


Boost-gliders are models which Fly 
straight up like any other rocket. However, 
they gif da back La earth instead of coral nn 
down Suspended From a parachute. 

There are four main types of boost- 
tfliders; Convent tonal front engine, conven¬ 
tional rear engine, pop-pod and parasite, Al¬ 
though these types appear very different, 
many of ine same principles apply id all. 



Based on conventional model rockets, 
the rear-engine boosi-gtidei was [lie first 
type deve-oped, Two F<n$ are made extra- 
large to farm wings. Control surfaces, called 
eleven?, era mounted on these wings, The 
slovens are held straight by the engine 
during powered flight and coasting. At 
ejection uh? engine is expelled from the 


A boost-glider, as any other rocket, must 
be stable- to fly upward. For this reason, 
most boo:.t-gliders are designed with their 
engine mounts as far forward as possible. 
During glide a model must stiff tie stable, 
bul not by nearly so great a margin, ff most 
or alt of fee engins is positioned ahead of 
the model's balance point, it wifi ho|p make 
the model My correctly. 


Rear - Engine 
—- z ^T/Hor/e/s 



thal all control surfaces must be perfectly 
straight for the upward flight. The illustra- 

ADJUSTABLE 
SCREWS 


lion above shows (he control systems of a 
typical model, Estes Industries Technical 
Report TTM contains more infarmaiiain on 
rear engine Ejoosi-gliders. 


The bag problem with rear-engine designs 
is getting the balance point far enough for¬ 
ward for a good upward flight and slitl 
having if far enough rearward Nx a good 
glide. The franl-eitgine model solves this 
by putting the weight of the engine a| the 
extreme front on the way up, 



Front ’Engines 
Principles 


The engine in a front engine model 
should be positioned 50 that its rear is 
at least as Far forward os the middle 
of the root of the Wing;. Looking at 
the model from the Side, the centerline of 
the engine, the bottom surface of the wing. 



rear of the rocket, and fee elevens swing 
up as shewn. This Forces fee rear of the 
model down slightly so fee wing meets ihe 
air at an angle, providing lift to support the 
model, 

Many rear engine models are made with 
extra empty engine casings mounted to the 
Front of the origin* to provide extra weight 
up forward for better stability. With all rear 
engine models it is important to remember 


and the horizontal stabilizer must all be 
perfectly parallel. If any of these js ai an 
angle, the model will tend to travel in one 
big loop and will probably bo on the ground 
before ejection. 



The pylon that supports [he engine 
Mdei should be about 7/2 Inch high. If it 
is too high, off-center ilvust will Vce the 


nose of the racket down, IF U is taa few, fee 
tail will either be scorched or struck by the 
steering engine. For more information on 
front-engine models., see Estes Technical 
Report TH-7. 

55Pop - Pods iS^B 

For the hiphesi performance from a 
ghdoi, its weigh c and drag mu si be kept io a 
minimum. The Pop-Ptad helps by removing 
both fee weight and drag of the engina 



mount. The particular system shown, intro¬ 
duced by Estes Industries, has been adopted 
by almost every boost-glider designer. 

The Estes Pop-Pod {also known as strip 
pod| can best he explained as a fin loss 
parachute at streamer model rocks I With a 
forward-slanting pin ore which a glider is 
hooked. The glider, wtndh fits loosely on the 
pft>, served to stabilize the whole assembly 
on the wpy up. At ejection, the reaction oF 
the nose cone electing stows ihe jiad while 
fee inertia of the glider carries it forward and 
off Ihe hook, (If The pin Fs a titt/e tight, 
the drag of fee parachute will usually pull 
the pod off.) 



For this systain the pod must be support¬ 
ed on the launch fed with fee glider hanging 
frprn it. The pod must be loose enough so ii 
Will fall off if fee glider is held with Its 
nose up. As with conventional Front-engine 
models, the engine, wing and stabilizer must 
be parallel. 


mParasite Gliders s 


The Nr 51 parasite glider systems wore 
built with two gliders fitting on opposite 
sides of a Finless, parachute-recovered core, 
Since then, a wide variety of models has been 
built mi this principle. 



For best results, & parasite model should 
be hm1 1 with a Fong, very stable core vehicle. 
The glider should bo mounted close to ihe 
center of gravity of the core. One loose pin 
at the front of the glider is enough to "mid 
Ft in place on fen way up. 


Glide Testing ^ 

A boost-glide 1 mu-si be "trimmed" to 
glide correctly before launching. Most rear 
engine models are trimmed by adjusting (ho 
ole von s until a sn-aight flat glide is achieved 
Other models are trimmed by adding or 
removing weight at thu nose. 

WFien if i mm in g a model, give ft a straight, 
smooth, level toss into tho wind and note 
liow It performs. IF It stalls, add weight So 
lh* nose. If it dives, remove weight from the 
nose. If n turns too much, place a very smaf/ 
weight or the wing which is on the uutsiiiL' 
as n turns. 



Few models are as spectacular in flight 
and as enjoyable to watch as a good boost- 
glider. The rocketeer looking for a challenge 
will find that developing improved boost- 
glide designs is one of fee mpsl rewarding 
areas of research In model rocketry. 
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SAFETY 


TWE DAH 6 ER 0 DS P1!!T 

Most of today's model rocketeers were nol 
concerned with totkets during the "dangerous 
years" or youth rocketry, 7hese years, from 



nun fcuu*’ Hi MT; i. biriuiAKlh ivr. i^iri 1 * fci, 

intt. I.i rm H. n Um- Luulh wihn finrrirnrj (rt^Einrnt it bnwi 
■tiriHrat Uinrii. hHit * hem-rmad* rath 4 *xi<l« 4 r[] jhd Wrw »it 
Pii-L -r hu rlftil Hind YrtMbr. "/ini lfl( th, liHfi l hU u- Lr 
umitf ciirf u| *!<*■ Ibrj'gf **riLl*t aii.h • I hi idfBti 

■Liidir ill KAkvd. 


- ffn-P-K Afuunfftin AWj Pkidi's- Hjiti M .PUtb/i, 
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19S7 to 1965, wore the years beiwgon the lima 
Russia launched the first earth satellite, 
Sputnik, and the time model rocketry became 
well known. 

lit thosa "early days" when a newspaper 
Of tide told about a young rocket exper¬ 
imenter, n was usually a tragic story * . , like 
I he boy in California who loaded a metal pipe 
with match heads which exploded, killing him 
instantly and crippling his friend for life . . or 
the teacher who was killed, arid seven of his 
students injured, when ha filled an Improvised 
rocker with explosive chemicals. Still another 
Casa was of a young man losing an eye using 
line dost and sulphur in a CO^ cartridge. 

These unfortunate incidents happened to 
thousands of America's young rocketeers, 
Why? Because the space age had started and 
practically every sc fence-oriented young men 
wanted to build a rocket, However, no Safe 
way was readily available for him to do so. 
The situation was so bad (hat the Institute gf 
Aeronautics and Astronautics estimated that 
a "basement bomber" experimenter had a 1 in 
7 chance 0 f being seriously injured or killed 
for each year he participated. A careful 


A "ROCKET" THAT KILLS 



The most frequent killer sn ** basement 
bomber " tragedies has been a combination 
of match heads and metallic CO^ cartridges. 
Match heads, whan confined, arc a powerful, 
sensitive and highly dangerous explosive- 
wholly unsuitable tor rocket experiments. 


analysis painted to the following contributing 
factors as the major reasons for these 
rocketeer accidents: 

1. A Strong desire to build and la Lurch o 
rocket. 

2. A plentiful supply of Jem cost, (read¬ 
ily available! dangerous materials for 
use in rocket experiments, 

3. A lack of knowledge of die dangers 
involved, 

4. The unavailability cl safe materials 
for the experimenter. 

The Solution.. 


The Estes approach to safety for American 
rocketeers has taken three directions. Firsts 
we'vo iried so make every potential rocket 
builder awanu of the disastrous results of 
"basement bomber" type activities by telling 
him of the dangers of home^tompounded fuels 
and metal rockets. Secondly—we* ve markoled 
a line of rocket products which can be flown 
with a high degree of safety. Then, to make It 


tSBG 


jJ&A4 JxSsiAd 

* Jwu. ^ 


£| „ ~ ■ * . 
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a comp |olo program * wo've provided, along 
with these carefully engineered products, a 
wealth of safety oriented literature and tech¬ 
nical information. Thus, the rocketeer is 
guided through his "rocket career” with little 
chance of serious injury. 

Over the past few years, we've received 
a number of totters from young men saying, 
"Thank you for saving my life." It's tire kind 
of I at (or which makes us very proud because 
ii may indeed be the case—and wq*vo met the 
prime objective of our program, 


PO SITIVE SAFETY VALUE: These arc 
tire wards often used to describe the over¬ 
all safely effect tat model rucketry. By 
USinp the word POSITIVE We are making 
reference to 3 PLUS or ADDITIVE situ¬ 
ation. tVe are, In cffccL, tsyinj; that 
Americas racketeer^ will have fewer 
accidents rpn-utting In personal injury or 
property log* became* model rocketry 
exists and U widely and rreeky available. 

f™» youth rocket safety hepdht 

fcy Vern Estes —* March, 1967 


A Word on Making 
Rocket Engines... 

At tire Esies plant rocket engines are 
marie automatically, under control led condi¬ 
tions, with limited amounts of propellant 
being measured by explosion proof toctonng 
devices. Wo*ve spent many tliousands 
of dollars in engine development work and 
plant layouts. Only highly-trained personnel 
ara permitted near this operation. We still 
consider n a dangerous |Ob, bul a nBcosisary 
one if weTe lo provide you with a sofe form 
of rocketry. 

tf you would like to someday make rocket 
engines, we’d recommend you first got a 
College degree. Thun you'll need soma 
expensive spec!at equipment, a safe place 
(□ work, and some specialized training. 

If you attempt to build rocket engines 
with less Ihon the above, you may find as 
soma chemistry teachers, sindents end many 
o-lhers have, that through Ihe rest of your life 
you will be without a finger, hand, arm, eye, 
ear, face, or you may be badly burned or even 
killed. Our country needs live rocket scient¬ 
ists and engineers who have all their fingers 
and hands. Wt? are lookirig forward to fellows 
Irka you who have a special Interest in 
rocketry to fulfill this need. 
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ROCKET ENGINE DESIGN 


Today'i model rockelc&r can choose front 
an. amazing variety of engines to powur his 
models, He has an engine available for 
almost euftfy purpose. 

The engines iho rocketeer uses gchuo fu 
twu nsain types: enrFburning and center- 
burning. End-burning engines are by tar the 
most papular with model rocketears. They 
have a big advantage hucansu they can be 
built to give a dual level ihrusl action as 
shown by ilie B6-4 thrust curwi. 

This design is especially Effective with 
ligtit-wepghr high performance rockets. Ttie 
high initial thrust boosts the racket tc a 
suitable flying spaed almost immediately; 
thrust then drops to a lower sustaining level 
to maintain speed and gain the most distance 
with the least fuel consumption. 

For heavy rockets especially those 
carrying large payloads, a second type of 


engine is available. The center-burning 
engine produces a very high average ill rust, 
but only For a short period of lime. This is 
more efficient for the heavy rocket since d 
brings the rocko] to an adequate Flying Speed 
with less fuel than would be used by low 
thrust engines. The B14-5 thrust curve is 
typical pf center-burning engines. 

Single and upper stage model rocket 
engines of both types operate the same after 
the propellant has been burned. The upd of 
the propellant ignites a slow-burning smoke 
tnicking/delay element. This delay chorgo” 
produces no thrust, but lets the modal coast 
upward, leaving a smoke trail behind. 

After several seconds the dal ay charge 
ignites an ejection charge which pressurizes 
the forward end of (tin rocked body to force 
the parachute out of the tube, (This gas 
pressure can be used insteatf to operate many 
types of recovery system other than para^ 






TfirHAT 
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SEftltS IV 
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SERIES 


PAR ATI VE TIME/THRUST 
CURVES OF ALL 

S TES ENEWSIES 


\ 


. - I ■ 


f.a i,4 

Time in Seconds 


chutes,) If lire correct engine is selected, 
Ejection should occur ai about ihe lime the 
rocket has reached its peak altitude, 

End-burning engines come In three size*. 
The most Common, known as Series 1, Is 

2.75 inches long and 5,69 inches in diameter, 
A smaller type, the Series III engine * Is 

1.75 inches Icmg., and the same diameter. 
It is simply □ shortej version of certain 
lower power Series I engines. A large angine, 
Series SV, providing twice the power of the 
targes 1 Series I engine. Is also available. 



Center-burning engines are classified S& 
Series II. For more compluia information, see 
ihe performance graphs and cut-away drawings. 


THRUST CURVES 

By Studying Ihe chart above you cap 
I earn much about the oxpec iud performance of 
your model using any type of engine. 

For instance, looking ai Curve 8 and 
noting the extremely high thrust of the at4 
engine, you'd know your rocket would accel¬ 
erate quickly to a high velocity. Then, of 
course at propellant burn out, it would also 
slow dbwn quickly due lo the high drag of a 
rocket traveling so fast. The question you’d 
ask yourself then is...Would my rocket go 
Higher using one aT the other 8 engines which 
provides less acceleration but keeps pushing 
for a. Ion got' period of time? 


NOTICE 

This rocket Engine dt$ign and pEr^nnance Inlor- 
(nation Is given lor Oducational purposes only. Wc 
believe dial If you utidoixland how your rocket 
engine work* you are In a belter position to gain 
BcJentilJe knowledge from your activities and to 
design your rrckcls lor specific purpose* such- 
pay J parf cr peri men tol ion, alii tube studies, drop 
racing, lit. We DO NOT gran! permission lor you 
lo nltcmpt to copy our design nor do we rttOdn- 
mend that you aHemp I lo build your own rocket 
engines. 
































































AH engines sold by Estes Industries are stamped with a code designation which,, 
when understood, wilt give the rocketeer important and useful data on the engine's per¬ 
formance capabilities. Here's how to read this coding: 




TOTAL IMPULSE CLASSIFICATION 


Cotie Ponjnd-SffCcmds Newion-Saconds 


U Tho first 
designation in tlie 
code indicates the rota6 
impulse itoiiif J 'power"') of 
the engine. Tlie C engine as 
shown bclowh&S 16 timos the total 
impulse of the smallest engine 11/4Af r 


C The second designation, a whole number, 
indicates the rocket engine's overage thrust 
in Newtons, |1 Newton equals 0,225 
pounds). For narm^l and mosi 
high performance flying on 
average thrust of 3 Id a 
Newtons is feesl. For 
high lift off weigaits 
and high acceleration 
studies, the Series II 
engine with an overage 
IhrtiSI of 14 Newtons 
is recommended. 


w The last number following the dash gives 
the delay time in seconds from thrust burn out 
to activ&tion of the recovery sysiem | para¬ 
chute) ejection charge. Engines with an "Q** 
in this position have no delay or ejection 
charge anrJareused only in the boitom stage!s) 
of multi-stage rockets. Series III engines 
havQ an “S" following this designation 
inchesting the engine is shorter. 


1/4 A 

1/2A 

A 

B 

C 

□ 


4.48 


j OTHER ENGINE INFORMATION—— 


ENGINEERING: 

Today the Estes engine roprqsents the 
end result "f over ll years" eFforts in en¬ 
gineering. craftsmanship and quality control. 
The total i-'tpLilse of Hit? Estes engine} is 
closely controlled which allows us to make 
our engines very near the maximum permis¬ 
sible sf 2 ft In a given class, tn addition, the 
average thrust, peak thrust and delay times 
ate set (o give t|® best overall performance 
for sport flying and Competitive events, 

QUALITY CONTROL: 

Three out of every hundred engines made 
by Estes Industries are static tested on a 
recording type of test stand which graphically 
records die maximum thrust, thrust variations, 
minimum thrust, overall thrusf duration, 
length of lime delay, and tlie strength af the 
ejection charge. Any batch of engines which 
docs not meet rigid standards ie discarded. 
In addition, the engine production machines 


automatically roject all engines which do not 
contain the correct amount of propellant. All 
tolerances are kept as snail as possible So 
that these engines make excel I enl propulsion 
units for contests, exhibitions and science 
studios. 

SAFETY: 

Rocket engines arc not toys, but sci¬ 
entific devices, Wfih common sense arid 
cfosa adherence to safety rules, model 
rocketry is as safe as any other sport, hobby 
or scientific study: Carelessness can make 
it dangerous, as with rnadel airplanes, base¬ 
ball or swimming. If you ere hit by a modal 
rocket iravaling 3M t r more miles per hour, 
you will be hurt* Use common sense arid 
follow the safety code. Don't spoil model 
rocketry's excellent record oF safety. 

LABEL COLOR; 

The label color indicates the recom¬ 
mended use. Green for single stage, purple 
|nr blue) for tap stage of multi-stage rockets 
gg and red for booster or intermediate stages. 



The kiis. components and engines produced by Esies Industries have been designed 
to cover the entire performance range from low altitude sport and demonstration models to 
high altitude, high performance payload and competition rockets, fly choosing his kits, 
materials and engines carefully, the rocketeer can fill his performance needs exactly. 
Complete specifications are given on all items to make this selection easy. 


HOW HIGH WILL YOUR MODEL GO? The chart below shows the approximate 
altitudes that can be achieved with single stage rockets* 


Engine Size 

Altitude Range 

Approximate Altitude In 


(depending; on rocket 
suro And waiqhtl 

a typical 1 oz, model 

1/4A3-2 

50* to BO' 

1Q0 J 

1/2A6-2 

1M J to 4CMT 

w 

A8-3 

200" to 650' 

450 J 

B6’4 

300' to 1000' 

750' 

C6 5 

350' to 1500' 

laotr 

D13 5 

400' to 2000'' 

1600" 

LSoitie high purtorFriance models will reach higher alt Nudes Ihiln shown above.) 

‘■■Whnn fi dm hi d i M.'. niiij.il, 


ENGINE SIZE: 

There are several things that 
affect the performance of a model. 
The first of these is engine size. 
The greater the total impulse of an 
engine, the higher it writ boost a 
model* 

WEIGHT: 

In most cases, the heavier a rock¬ 
et, the less altitude it will reach. A 
baseball can be tossed higher than an 
S pound cannon balf; the same holds 
true for model rockets. In addition 
heavier rockets are more apt to till 
at an angle as they leave the launcher, 
reducing altitude even more. 

Weights listed for rocket kits 
in the catalog do not include 
engines. To determine the lift-off 
weight of a model, add the engine 
weight, shown in the engine 
selection chart, to the kit weight. 


WIND RESISTANCE: 

Drag, or wind resistance, is 
the third item which affects per* 
formance. The more drag on a 
rocket, the fess altitude it will 
reach, A number of factors deter* 
mine the amount of drag on a 
rocket. The more frontal area the 
rocket has, the greater its drag will 
be. As a result, large diameter 
model rockets will generally not 
reach as great an altitude as 
smaller diameter rockets with the 
same engine power. Rough surfaces 
create turbulence in the air as it 
flows past the rocket, increasing 
drag. Smooth finishes will increase 
the capability of the model. The 
stability of the rocket also affects 
drag-if it wobbles in flight, it will 
have greater drag. Careful attention 
to reducing drag can sometimes 
double a rocket's altitude cap- 
ability. 





























MEASUREMENTS 


METRIC and ENGLISH 


Although model rocketry started In the United States, there are today many thousands 
of active racketeers in other countries around the world. Because the metric system is 
standard in almost every nation in. which model rocketeers are active, engine specifica¬ 
tions based on the metric system have replaced the former English system specifications, 


Since rocketeers in this country use both systems of measure, some information will 
appear using one system, other items will use the other system. The conversion table 
beiow makes it easy to change English measurements to metric and vice versa, 


CONVERSION TABLE 


English to Metric Measure 


MULTIPLY— 

—BY——■ 

—TO OBTAIN 

cent i meters 
feet 

0.3537 

0.3048 

inches 

meters 

feel 

per second 

0,3048 

meters per 
secmd 

grams 

kilograms 

0.0353 

35.3 

ounces 

ounces 

kilograms 

inches 

2.207 

25.4 

pounds 

millimeters 

millimeters 

0.0394 

inches 


MULTIPLY-- 

™BY—™ 

—TO OBTAIN 

meters 

35,37 

inches 

meters 

3.201 

feet 

meters 

3,231 

feet per 

per second 


second 

newtons 

0.225 

pounds (force) 

newton-seconds 

0,225 

pound-seconds 

ounces 

28,35 

grams 

pounds (force) 

4 + 45 

newtons 

pound-seconds 

4.45 

newt on-seconds 



4 45 Alewtons = 1 Pound of Force 

Energy is required to make an object move. This energy which causes motion is applied 
as a FORCE. Scientists express Forces in units of measurement call NEWTONS. A 
newton is the amount of force needed to move a mass of one kilogram with an accelera¬ 
tion (change in velocityt of one meter per second each second. In other words, a force 
of one newton will make a mass of one kilogram change speed by one meter per second 
during every second the force is acting. 


ACCELERATION (in meters per second per second} =. FORCE IN NEWTONS -r MASS IN KILOGRAMS 

EXAMPLE: --* -— -— 

A Saturn model rocket of 0.36 kilograms [12.54 oz.) mass,acted upon by a force of 24 
newtons {5.400 lb.}, will be accelerated at the rate of 66,6 meters {213 ft.) per second 
per second. gg 




PENROSE. COLORADO 


jf ROCHET ENGINE 




i 


Without the development by Estes Industries 
of safe, easy-to-use model rocket engines, 
model rocketry might never have become the 
safe, fascinating hobby that it is today. 



































ROCKET 


THE FINEST ENGINE MADE . . . 
* * « YOU CAN DEPEND ON IT 


The design and development of the 
Estes model rocket engine was the read 
beginning of the safe, educational and 
exciting program that model rocketry 
has become. 


Today's modern rocket engine is the 
result of over 11 years of engineer¬ 
ing efforts at Estes Industries, Con¬ 
sequently,. today's rocketeer has de¬ 
pendable, safety-proven engines to 
carry on his rocket activities. 



CUT-AWAY 

ENGINE 


□ 


Flection- charge 
tar defrayment of 
recovery system 


Non-thrust delay and 
smoke Hacking charge 


| | High thrust charge far 

lift-off and acceleraticn 


Tefhtikal intamolian mi rarkel engine will be Inirmt an pegs* 64-S5 





Designed for specific launch end flight functions, rocket engines are expendable 


Graphic explanation of a rocker engine's 
fundamental construction and functions. 


— not re-usable. 

1111 N 
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CMrtlMEG QUALITY 

EllUlllEO TESTED ENGINES 
FOR HIGH PERFORMANCE FLIGHTS 


• # * for every flight application 

The Efiergy-pocked, solid propdlgnt Estes model racket engine is a complete power 
lem for your rocker. It is designed and pre-manufactured to perform all power functions for 
dependable launch and getivation of a recovery system. In one compact package if provides 
thrust for quick lift-off and acceleration to high altitudes, allows for a timed delay period 
to reach peak altitude while delivering smoke trail for easy tracking, and supplies ejection 
power for the parachute or other system for your rocket's safe return to earth. 

ReJiability-praven in over 20 million launchings, Estes engines are manufactured under 
controlled conditions within exacting tolerance limits. You can count on Ihem for consistent 
performance from one launch to the next. You'll launch with confidence in contest ond ex¬ 
hibition flying. 

Six power levels are available in Estes engines. Total impulse is tailored to fit the vari¬ 
ous NAR-FAl dosses. Average thrusl, peak thrust and delay times are set up to give the best 
performance within these dosses ond to provide the most useful selection of engines 
for all rocketeers. 


Engine prices and! basic data are listed on pages 92-9&. 




]. Label color indicates recommended use of Hie engine. 

o. GREEN Single stage rockets 

b, PURPLE & BLUE Top stage of multi-stage rockets 
t. RED Booster and intermediate stages 

of multi-stage models 

2 Code designation stomped on the engine gives useful end 
important information on its performance capabilities. 

O. This portion indicates total impulse or total power 
produced by the engine. 

b. This portion shows the engine's overage thrust in 
newtons and helps you choose the right engine for 
your rocker’s flight 

c. This number gives you the delay in seconds between 
burnouf and ejection charge. Lets you choose the 
engine with the delay time you wont for any flight. 

Igniters ond complete instructions are included with Estes engines. 
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07 t*nrs ROCKET ENGINE 


Prices and Specifications 


Cat, No. and 

Engine Typ 

Prim 

Each 3 far 

Total Impulse 
| 9b see® tv-see® 

Trine 

Delay 

(±15%) 

Maximum 

Lift off Weight* 
Wilh Engines 

SINGLE STAGE ENGINES 

!/ 4 A3-l 

$ .35 

$ .70 

0.14 

0.625 

1 sec 

1.5 oz. 

l/ 4 A3-2 

$ .35 

$ .70 

0*14 

0.625 

2 sec 

1.0 oz* 

i/ 2 A6-2 

$ .40 

$ .80 

0.28 

1.25 

2 sec 

2.5 oz. 

A5-2 

$ .45 

$ .90 

0.56 

2.50 

2 sec 

3.0 oz. 

A8-3 

$ .45 

$ .90 

0,56 

2.50 

3 sec 

4,0 oz. 

B4-2 

$ .50 

$1.00 

LI2 

5.00 

2 sec 

4*0 oz. 

B4-4 

$ .50 

$1.00 

(.12 

5.00 

4 sec 

3,5 oz. 

B6-4 

$ .50 

$1.00 

1.12 

5.00 

4 sec 

4.5 oz. 

Bi4-5* 

1 $ .55 

$I.)0 

M2 

5,00 

5 sec 

5,0 oz. 

C6-3 

$ .60 

$1.20 

2.25 

10.00 

3 sec 

4.0 oz. 

C6-5 

$ .60 

$1.20 

2.25 

10.00 

5 sec 

4,0 oz* 

UPPER STAGE ENGINES ® 

!/ 4 A3-4 

$ .35 

$ .70 

0.14 

0.625 

4 sec 

*75 oz* 

J&AM 

$ .40 

$ .80 

0.28 

1,25 

4 sec 

1.0 oz. 

AB-4 

$ .45 

$ .90 

0.56 

2.50 

4 sec 

E.5 oz. 

A8-5 

$ .45 

$ .90 

0.56 

2.50 

5 sec 

2,0 oz. 

B4-6 

$ .50 

$1.00 

M2 

5.00 

6 sec 

[,5 oz. 

B6-6 

$ .50 

$1.00 

I.J2 

5.00 

6 sec 

2.0 oz. 

B14-6* 

$ .55 

$1.10 

M2 

5.00 

6 sec 

3.5 oz. 

BJ4-7* 

$ .55 

$1.10 


5.00 

7 sec 

2,5 oz, 

C6-7 

$ .60 

$1.20 

2,25 

10.00 

7 sec 

2.5 oz. 

BOOSTER ENGINES 

l/ z A6-0 

{ .40 

$ .80 

Q.28 

1.25 

none 

4,0 oz. 

A8-0 

$ -45 

$ .90 

0.56 

2.50 

none 

4,0 oz. 

B6-0 

$ .50 

$1.00 

M2 

5.00 

none 

4.0 oz* 

B 1 4-0* 

$ .55 

$1.10 

M2 

5.00 

none 

6.0 oz. 

C6-0 

$ .60 

$1.20 

2.25 

10,00 

none 

4.0 oz. 

STATIC TEST ENGINES?' 



B4-0(P) 

$ .50 

$1.00 

U2 

5,00 

none 

Don't Fly H 


Series II Engine, Esles "D" power engines (Series IV) and short 
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SELECTION CHART 

Data for correct engine choice 


Maximum 

Thrust 

Thrust 

Duration 

Initial 

Weight 

Oi. Gr. 

PrflpallartT 

Weight 

Oi. Gr, 

Rap lam Old® 

Engine Type 

GREEN LABEL 

22 oz. 

22 oz. 

46 oz* 

0.24 sec 

0.24 sec 

0*20 sec 

0,48 13*6 

0.50 14.2 

0,53 J 5.0 

0.027 0.7B 

0.027 0.78 

0.05S 1.56 

i/ 4 A.B-2 

1 / 2 A. 8-2 

46 oz. 

48 oz. 

0.50 sec 

0.32 sec 

0.59 16*7 

0.57 16*2 

0.110 3.12 

0.1 10 3.12 

A.8-3 

48 oz. 

48 oz. 

48 oz* 

7 lb. 

1.20 sec 

1.20 sec 

0*83 sec 

0.35 sec 

0*70 19.8 

0,74 21.0 

0,78 22.1 

0,69 19,6 

0.294 8.33 

0.294 8.33 

0.220 6.24 

0.220 6.24 

B.8-2 

B.8-4 

B.8-4 

B3-5 

48 oz. 

48 oz. 

1 *70 sec 

1.70 sec 

0.88 24.9 

0*91 25*8 

0.440 12.48 

0.440 12.48 


PURPLE or BLUE LABEL 

22 oz* 

46 oz. 

0.24 sec 

0.20 sec 

0.51 14*5 

0.54 15.3 

0.027 0.78 

0,055 J .56 

I/ 4 A. 8.4 

i/ 2 A.8-4 

46 oz. 

48 oz. 

0*50 sec 

0.32 sec 

0.64 I a. 1 

0,62 17.6 

0 . 1(0 3.12 

0 , 1 10 3*12 

A.8-4 

48 oz. 

48 oz, 

7 lb, 

7 lb* 

1.20 sec 

0,83 sec 

0.35 sec 

0.35 sec 

0*78 22*1 

0.71 20.1 

0*71 20*1 

0.73 20.7 

0.294 8.33 

0*220 6.24 

0.220 6.24 

0.220 6*24 

B. 8-6 

B. 8-6 

B3-6 

B3-7 

48 oz. 

1.70 sec 

0.95 26.9 

0.440 12*48 


RED LABEL 

46 or, 

48 oz. 

0.18 sec 

0.30 sec 

0.48 13,6 

0.51 14.2 

0.055 1.56 

0.110 3,12 

I/ 2 A. 8 -O® 

A.8-0 

48 oz. 

7 lb* 

0.80 sec 

0.35 sec 

0.53 (6*4 

0*61 17*3 

0.220 6.24 

0*220 6,24 

B. 8-0 

B3-0 

48 oz. 

1.68 sec 

0*80 22.7 

0*440 (2*48 

C. 8-0 

BLACK LABEL 

48 OZ. 

(.20 sec 

0.69 19*6 

0.294 8.33 | B. 8 - 0 (P) 


engines [Series 111) ore listed on pages 94-?5. 


Hoi**; 


Comptate instruc¬ 
tions- <nd 
igniter (NWI-lf 
ere included with 
each racket eit^itt 
ordered from 
Bth Induiines. 

All Sen A | ■Od IE 
engines, ere 2,75 in, 
long and D.B9Q in. die. 

©Pound iKDflik 

© Newton SBC- 
und* \figures 

ihgwn ere max¬ 
imum 

©Qoitot previ¬ 
ous equivaleor 
■i shewn 

®Qfl single- stags 
engines if u$ad 
in vary light 
rackets 

(a? Replaces both 
'AA.B and fcA-8 
booster engine 

© Static xeil err 
with plug 
IP prevent 
blow through. 


Comparative 
time ihru-st curves 
on all Estes en¬ 
gines are shown 
on pages 84 & B5. 

Shipping wt. d 
each engine is 
approximately 
1 1/3oi. 
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MIGHTY 


ESTES •□’POWER 


Cal. No. sod 
Engine Type 

Prices 

Each 3 f*r 

Total Impulse 
lb see® I.W3 

Tim* 

Da lay 

( jh3%: 

Maximum 

Liftoff Weights 

With Engines 

Maximum 

Thrust 

Thrust 

Duration 

Initial 

Weigh! 

Oi, Gr, 

Propellant 

Weight 

Oi, Gr- 

Recummended 

Use 

DI3-0 

$ .75 

$2.00 

4.48 

20.00 

none 

! 3,0 OZ. 

9 lb. 

1.48 sec 

1,44 

40.9 

0.879 24.93 

Booster Engine 

DI3-3 

$ .75 

$2.00 

4.48 

20.00 

3 sec 

13,0 QZ. 

9 lb. 

1 .50 see 

1.49 

42.2 

0.879 24.93 

Single Stage 

D13-5 

$ .75 

$2.00 

4.48 

20,00 

5 sec 

10.0 OZ. 

9 lb. 

1,50 sec 

1.52 

43.1 

0,879 24.93 

Single Siege 

DI3-7 

$ .75 

$2.00 

4.48 

20.00 

7 sec 

8.0 oz. 

9 lb. 

1.50 sec 

1.55 

44.0 

0.879 24.93 

Single or Upper 


D* ENGINES 


HIGH ALTITUDE 
PERFORMANCE. 
BIG PAYLOAD 
LAUNCHES M 




pfJ2 




RECOMMENDED ONLY FOR 
EXPERIENCED ROCKETEERS 








With the advancement of model- rocketry id bigger birds., larger 
payloads and higher altitude demands, Estes Industries has develop¬ 
ed the 'D r engine {Series IV), 

The Estes big J D' provides iwice the power uf the largest Series 1 
angina. 11 r s the first dependable engine to provide the consistent 
high-thrust and total impulse levels necessary for peak performance 
in its class. 

Precision manufacturing capability, experience and quality con¬ 
trol at Estes Industries assure superior and consistent performance 
for Estes H D J power-the same quality and reliability which have been 
proven in over 20 million Estes-powered launches. 


flying ynui- rocket* with the 
more power Tut 'D J engine* gi^i 
even q r f- f 1 £ r consider a TitiP IQ HOP 
maP safety prctr#y|iftnf, Refer iq 
item* 5, 6, 7 r 13 mrf 14 m the 
safety code on pager 3 


Helpful notes Cm 95 covering 

design of roeketi Por Eitei 'O' port¬ 
er are important to ifudy whim 
voo are ready to fnjilri -your big 
■O' turds. Previous rocketry ekper 
ioni=a is BMOnilal uefora going to 
-O' power rockets 




Sene* I & II engines liited on pages 92-93. 
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Car. No. and 
Engine Type 

Prices 

Each 3 Tor 

Total Impulse 
lb MW® 

Time 

Delay 

[± 15%) 

Maximum 

Lift-off Weights 

With Engine* 

Maximum 
Thru*I 

Thrust 

Duration 

initial 

Weight 

Os Or 

Propellan! 

Weight 

Oi Or 

r - 

Replaces Old 

Engine Type^* 

SINGLE STAGE ENGINES 

GREEN LABEL 

J/|A3-IS 

A3-2S 

i/ 2 A6-2S 

A5-2S 

$.35 $ .70 

$.35 $ .70 

$.40 $ .80 

$.45 $ .90 

0,14 0.625 

0.14 0.625 

0.28 1.25 

0.56 2.50 

1 sec 

2 sec 

2 sec 

7 sec 

1.5 QZ. 

1.0 oz. 

2.5 oz. 

3.0 oi. 

22 oz, 

22 oz. 

46 oz. 

46 oz. 

0-24 sec 
0.24 sec 
0.20 sec 
0.50 sec 

0.36 10.2 

0.38 IG.B 
0.41 11.6 

0.47 13.3 I 

0.027 0.78 
0.02 7 0.78 
0.055 1,56 

0.110 3.12 

%A,8-2S 

1/ 2 A.8-2S 

UPPER STAGE ENGINES 

PURPLE or BLUE LABEL 

l/ 4 A3-4S 

(AA6-4S 

A5-4S 

$.35 $ .70 

$.40 $ .80 

$.45 $ .90 

0,14 0.625 

0.28 1.25 

0.56 2.50 

4 sec 

4 sec 

4 sec 

.75 oz, 
f.Q oz. 

1.5 oz. 

22 oz. 

46 oz. 

46 02. 

0,24 sec 
0,20 sec 
0.50 sec 

039 11,1 

0.42 1 1.9 

0.52 14.7 

0.027 0.78 

0.055 1.56 

0,110 3.12 

IAA.8-4S 

1/ 2 A.8-4S 

BOOSTER ENGINES 

RED LABEL 

l/ 2 A6-OS 

L A5-OS 

$.40 $ .80 
$.45 $ .90 

0.28 1.25 

0.56 2.50 

none 

none 

4,0 oz. 

3,0 oz. 

46 oz. 

46 oz. 

0,18 sec 
0.48 sec 

0,36 10.2 

0.42 1 1 .9 

0.055 L56 

0J IQ 3,12 

i/ 2 A.8-OS 




Complete inrtruc 
tians and 
igniter 1NWI-1} 
are included with 
each rocket engin 
ordered from 
Estes Industries. 

Shipping wt. of 
each engine is 
approx fmotefy 

2 1/3 0*. 

All Series IV 
engines ere 
2,25 in. long 
and 0.945 in, dia. 


©Pound seconds 

(2) New cop i sec¬ 
onds [figures 
shown are max¬ 
imum} 

©Closest previ¬ 
ous equivalent 
is shown 


engines if used 
in very Fight 
rockets 

Comparative 
time thrust curves 
on all Estes en¬ 
gines are shown 
on pages 84 & B5. 


Series III engines 
are 175 in, long 
and 0.390 in. dia. 


J 























































































SUILOirvJG "O' 1 POWERED MODELS 

EeIm ''D" trig i ns* &pon j ■aKdI e rigw world erf per- 
lofmance 1C thu made! rackesee*. its greater latAl 
iinpulB-0- jid hiaher initial llitwit make r eaay in llv 
I arge*, fn&t# AdviinCed designs. 

AlEfiovgfi moil ccnvcnl lonai model; mqcke-l build mg and 
Hying technique',, can be used, l hens . i- e a few import an! 
dlMfrrSoCos- (0 it'memder wlie-i building models lor '□ ' 
SpBctal .mention rs Imponani m ihree areas - 
slahi'ily. engine mount mg and mplli-staging, 

STABILITY 

A "□'■ engine weighs flboul twice as m«£b as d 
conventional JJfilllra * or i| engine. Tins resufis m a 
rearward gancMtHMicHl □! weight in a njckeE tHal muit be 
aMowtd for in d<±ajgnin([ the model to make spin 4 will 
bo Sliltile. 


Don't jusl sr.ck 4 "D" engine mown I In k i H induct 
model and e*pec' I ro fty, Always string test your model 
before Hying M i vee the lechnit.il sechon of your Estes 
catatogf. H nece^.i-y, add nose cone wgighrs or enlarge 
I he fins untit It ddei pass Ihe shmg |«*L, 



Pins for a '*□“ bird should be madit entra si rang tn 
wrttialand IH* hi in or acceierotiort i^ct &ueed the model 
will encouriier. Dne-ergMh inth thick balsa sheet l& 
pen orally the best ftn Stock In use. 

EAJDIIME MOUNTING 

A Series IV DJ engine will mpunl maicfe a ST-50 
body Lube mweh Ih* same as a ildntfard engine fits 4 
0T-2O Hftwavfr the engine mou-ct m a ' 0" hird mutt 
be made qntra St rang. For best results use «m EH '2 
engine holder 1 o islam the engine and u **5 m aR‘ 2O50 
ring 4s an engine black. 



II lh & assembly In turn goes into a lprg«r body tube, 
1 be- adapttjr sybtrm must be Qntrj strong. For a BT-55 
r.ize rocket if'-n A.R-5055 rings should: | 3a used. In large-! 
tube sizes the lings Should be r em far tact yvitri gussets 
as shown. Always rise plenty 01 glue and let n dry 
ccsmbielely. 
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MULTI - STAGING 

The great ml difficulty In muiti-staging willi “D 
eingihifs comes in neaping the tins pn bobalar s!age&. 
The probten'. arises when teassei anp upper stsges 
separate - the boo slier starts to lumbfn at nigh 
causing extremely high farces on [he Nns. The result i& 
Lhal fhe fins wirI break &N a| staging unless they are 
at I ached very strongly. 

Bbbsler fin material i-iuaj be iirong. 0 ne-eirjfllh inch 
Ihick bill Si < s best. Don't mako I he hns e* ee? 81 vttPy 
large. Ganerally. booster lint bn 0 birds shouldn't need 
lo ba more than 1-1 -2 Limes the size &1 upper stage Nn 5 , 
Attach Th* 1 1 ns securely. One momnd ol resnEort-mg ihg 



frn root is ghgwr; the inventive npekelerrr should be sole 
to come up with athsr. aguiiMy gopc methods. 

IE isn'l necessary !□ lape ' engines together when 
mu11hllngrng. However, ihe rodtel must dt bin II so lhal 
the slopes slide apart m fl straight line wfian they 
separala. The engines must be positioned SD the nozzte 
of the upper siage engine 15 directly rm ime wifr lhe Inu 
ot the bodsler engine. 


It a S#ne^ l, ||, or |i| uppfrT singe engine 19 ubfld It 
Should: b* poa I Ironed 50 Hs norsli end touches. tr, B sop 
tshd if Ihe booster Higmo. Agdm, it ie not necessary to 
laps Ihe engines l-QHbrher but it is necessary in make 
sure Ihat the sla^ea will slide apart its a straight fine. 


'si-Aiyj.:, isuofie c dm^lek Winn cnu#i.ifti& iiries rn 

iNQrhES u*am fain cauptm-o ; sthifs i V rNoides 



MOOfl-EB JUHP EdZ+i Ml, “Lril^n in 

01 iajki rein FHicrspiM 11 ■ iphtmi the Tu*=a 
OR WITH Ehqihif nOtOE^S 


eob> illh 


RegiU^lGsB ol the size ol the upper aiage ehqirir the 
SlQQO coup f .mg should be designed so the vago* sude 
iparl in a slraighl me for At least 3 J |huy 

separate. This Sselps Che upper stage continue a slrarg-il 
tiipht and makes igniliw more 'elrjble. 


Whether your "Q' bird 15 a single or n*ul!i*a 1 
modbl. fly il on. a calm, oay when |Here‘s good I iy 

»c you ddn'l lus^ it. Always follqw Iha -lately rode -- 
you'ir tirvd n makos rbtkerlry more EinjeyaCnp, iqq, 


LAUNCHING VERSATILITY WITH 

QUICK CHANGE ENGINE MOUNT ADAPTERS 



Fly your Saturn V wUh a single "D F ' engine or frith 
its regular duster power. Complete adapter kit is 
interchangeable frith Saturn's present engine 
mounting system, Holds "D" engine securely in 
place, {Adapter now included tree with all K-36 
Saturn V hits.) Weighs only 0 4 Ol. (11.3 gr.). 
Shipping weight 5 oz. 

Cat. No. 694-EM-5063. % .SO 


><v\ 



Fly yqur Series IV M D” bird with a Series \ or 
II engine. Here is a quick change engine 
mounting that lets you convert easily to 
lower power for special flights. Heavy duty 
construction with a weight of only 0.19 or. 
(S.3 gr.). Shipping weighs 5 0 1, 

Cat. No. 694-EM-2050 $ .35 


INTERCHANGE "D" ADAPTER OR CLUSTER WITH EASE 



Figure 1 shows cluster launching system in position on Saturn V* It is re¬ 
tained securely by an EH-2 engine holder. Figure 2 shows efuster removed, 
ready for insertion of ll D M adapter. Figure 3 shows "D” engine system in 
position, secured and ready to launch the easy way. Making the change is 
a matter of less than a minute. 
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DESIGNED FOR "DBENGINES 


The Astron Cherokee comes on strong! Especially de¬ 
signed for the Estes "D" engine, this sleek bird will prac¬ 
tically sail out of sight. But its big 18" chute will bring 
it safely down for flight after flight. Comes with a beau¬ 
tiful decal sheet to compliment its trim lines. Other kit 
features include die-cut fins, quick-change engine mount, 
and heavy duty construction. The Cherokee is easy to 
build, but because of the powerful "D" engine, it s re¬ 
commended only for experienced rocketeers. Engines 
not Included. Shipping weight 11 oz. 

Cat. No; 694-K-47..$2 75 



SPECIFICATIONS 

Length.21.6 in (54.9 cm) 

Body Dia. .1.325 in {33.7 mm) 
Weight ■ ..2.75 oz (7Sgr) 



RECOMMENDED 

ENGINES 

D13-5 
D1 3-7 
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The ultimate in big engine performance, the two* 
stage Astron Omega blasts off with "D Jr power, 
boosting heavy loads such as the Cineroc to high 
altitudes. Use the lighter payload section for even 
greater altitude probes. The Omega features the 
simplified "pop-and-go" staging method for reliable 
booster separation and an 18" chute for safe recov 
ery. Two huge and handsome decal sheets add 
more beauty to this bird, a relatively easy model 
for she experienced rocketeer. 


Cat. No. 701-K-52P 

(with payload sec. Shpg.wt.1 lb, 8 oz).$5.00 


Cat. No. 701K-52 
(without payload section or 
nose cone for use as Cineroc 
booster. Shipping wt 1 lb) . . . $3.50 





RECOMMENDED 

ENGINES 

Booster 

DT3-0 

Upper Stage 
D13-7 




SPECIFIC; 

With Payload Sac, Wit haul Payiaad Sec. 
Length.. 30,5 in (77.5 cml 19,0 in 148.3 cm) 

Body Oia 1.G37 in {41.6 mm) 1.63? in (41.G mm) 
Weight. . 4oz(1l3grJ 2,Go£{74grJ 
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COMPLETE 

LAUNCH CONTROL 

SYSTEM 


The perfect system to modernize and 
add flexibility to your launching pro. 
gram. Use with a 12 volt car battery for 
any model, including the large birds. 
Kit includes the above launch controller 
panel, 18 ft. of No, 18-2 zip cord f micro 
dips, battery clips, and assembly in¬ 
structions, Use with either 6 or 12 
volt power supplies. Shipping weight 
12 OZ. Cat. No. 701-F5-5 . $3,SO 

Use with a 12 volt car battery (no need 
to remove battery from tar; just connect 
the Launch Con trot System's battery 
dips to the battery terminals) for any 
model, including the large b itds. ff you 
don't have access to a car battery, use 
a Ray O-Vac No. 910, Eveready No. 731 
or a Burgess TWd. available at most 
hardware stores. 


PORTA-PAD 

PLASTIC TRIPOD LAUNCHER 


Space-aye designed, the Porta-Pad is rugged enough 
to take the stress of counties^ launchings, even with 
the big Estes fJ D" engines, yet is lightweight and 
compact enough for easy 1 carrying and storage. 
Strong, girder construct ion, yellow plastic legs snap 
pH for storage in field box. Friction grip secures 
rod firmly (accommodates standard 1/8" rod or 
heavy-duty 3/16" rod), Tilt adjustment allows you 
to compensate for wind, For extra versatility, adapt 
your Porta-Pad for rail launchings (see page 1041 
hy using a separate blast deflector No. BD-1 (see 
page 106]. Shipping weight 1 lb, 8 ot, 

Cat, No. 701 - R L-4.. 82 BO 


Rockel included 


TO! 


The recommended electrical sys¬ 
tem for use with the Porta-Pad is 
the FS-5 Launch Control System 
(see page 100) and a 6 qr 12 volt 
car battery or other power source. 


100 


THE KEY TO SAFE 
DEPENDABLE LAUNCHES 


Estes Launching systems and components 
are designed for perfect lift-off of your 
rockets. Advanced features include space 
age miniaturization, self-powered, launch- 
anywhere units witn push button control, 
key-controlled safety interlock arid con¬ 
tinuity check fight. The next 8 pages have 
everything you need to get those birds 
off the ground. 
















LAUNCH 


The biggest little launcher 
in the world! 


THE completely self-contained launching system for J all in one” ease and 
mobility, A high impact plastic base and extra large blast deflector assures 
dependable operation throughout your rocketry career. Features push 
button ignition control from a hand held unit with a safety interlock and 
check light to prevent misfiring. Requires 4 size D photoflash cells (not 
included) for 6 volt operation. Easily converts to 12 volts for extended bat¬ 
tery life and heavy duty use by adding 4 extra batteries and changing to 
a 12 volt pilot bulb. Use it for rockets weighing up to 6 oz M or anchor the 
base to the ground for heavier models. For launching cluster models, add 
extra battery pack (page 106) or use LAUNCH CONTROL SYSTEM FS 5 
(page 103) with 12 volt car battery. Shipping weight 30 oz. 

Cat. No. 7Q1-F5-4 $ 4.50 
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Same kit os above, but batteries for 6 volt operation included. 
Shipping wt. 46 oz. Cat, No. 701-F5-4& . . . $5.50 




This flexible launcher gives you ideal 
launch control and convenience. Tripod 
stand permits launching of rockets up 
to 12 oz, (and adjusts to fit uneven 
ground). Tilts to compensate for wind 
direction and speed. Legs fold down for 
compact storage. Use with Launch Con¬ 
trol System FS 5 (page 100) or any 
other electrical ignition system. Comes 
in easy to assemble kit form with com¬ 
plete instructions. Shipping wt. 2 lbs. 
Cut, No. 70MIL-3 $3,00 




Designed for a perfect countdown and 
launch sequence. Same as in the 
ELECTRO-LAUNCH, it features safety 
interlock, continuity check fight and 
push button controlled launching. Comes 
In a kit with 12 volt pilot light and in¬ 
structions for wiring into your system 
or portable launcher Shipping weight 
6 oz. 

Cat. No. ?01^FSS-4 $}.6G 



Ideal for demonstrations and regular 
launch duty. Clear plastic construction 
shows the inner workings. 12 volt cir 
cuit comes complete with B size D photo 
flash cells for instant ignition flight after 
flight. Comes with all parts, instructions, 
and launch systems manual Shipping 
weight 62 oz, 

Cat. No. 7QKFS-B& $750 

Without photoflash cells Shipping 
weight 30 oz, 

Col. No. 701-FS-a $5.00 


INTERLOCK 


KEY 




for Elec fro ^launch- and above systems, 
Cnt, No, 651-FSK-4 . S JO 


■TOT 




























Rigid aluminum ‘C rails offer countless 
new possibilities for your launcher designs 

the rait Is a hollow square shape with its cross section 
in the form of a squared C. This new concept in lift' i 
off guidance permits greater flexibility in Jaunctier de 
sign and construction. With the rail your rocfoet h guided 
at lift off by lugs I ravelling smoolhty inside the length of 
the hollow opening, making possible many structural -fc 
adapliorrs nol useable with a rod-type launcher. 

The rail can be attached to rigid 

structures for launcher designs or J , 

devices for precise angle adjust- M I 


merit II offers great possibilities 
for scale or semi-sc ale models of 
America’s space launch facilities 


A few design pasiihilitics *re iNus- 
hated. Many olhcr uuHnj] rail bunch 
designs oi the futm will come (ram 
your own experiment 
Ary mndsl reefcet can be atfapJed fo 
rail bunching am) several proven lug 
designs are shown m Ihs box belli*. 


Nylon screws (AS-1J turned into 
body tube, Irimmed end glued in 
pfoee. 

Two pieces of thin hordwood eul 
from rongve depr ester or stir 
trick, glued into "T" rail form, 
then glued to rocket. 

Length of WD-2 tapped by o 
length of LL-2. 


'C' RAIL: V square (outside). Comes in ]S"-lfjne sectrarts DjrriMt aluminum lor (oire frb 
and Rttpree semcc. Use at feast 2 sections connwled wtFJi a jnnar (see beta*) feu launch 
rail. Shipping werght 6 oz. 

Cot. No. 681-LR-1 BA .$.50 ,<=ch s.cHor, 

dl ir' 'P 1 * 8 6 .* tlS'- insidf ,ail ' 1,(11 lulls •*» 'all srclimis 
senitelj toeelhd lot issemtlwt liirndi nils 36 " long and kmf«. Slipping *«is*i 2 nr 

Cot. No. 691.RJ.18A « 


ELECTRICAL EQUIPMENT 


PILOT LIGHT HOLDER: Add visual control to your 
launch panel by wiring in an arm or continuity check pilot 
light. Hotder is steel with Vz" red plastic jewel, mounts 
in 7/ 16" hole. Takes either 6 or 1 2 vott bulbs, bulb not 
included. Shipping weight A oz. 

Cat. No. 7G1LH-1.......$.80 

p iJ- 

6 VOLT BULB: Fits holder No. LH-1. Shipping weight 

1 oz. (Type 51.1 

Cat, No. 651-AL-6 ... .20 

12 VOLT BULB: Fits holder No, LH-1, Shipping weight 

1 oz. (Type 53.) 

Cat. No. 65T AL-12 ... T $ .20 

«& 

KEY SAFETY SWITCH: A must for every control panel 
Prevents accidental launching of rockets. 5PST r turns on 
with key, must be turned off to remove key, Mounts in 
W hole. One key included with switch. Shipping weight 

4 oz. 

Cat. No. 691-KSW1 A.... . S2 75 

EXTRA KEY: Cat. No. 651-KSW1K. $ 25 

A 

PUSH SUTTON SWITCH: Heavy duty construction mo¬ 
mentary type, SPST f normally open, Excel lent for use as 
a firing switch Mounts in W’ hole. Shipping weight 

4 oz. 

Cat, No. 651-SWh/l-l...... $ go 


ROTARY SWITCH: Twelve position single pole rotary 
switch — fust right for use os a selector switch with 
firing systems using mare than one launcher, With 
twelve positions, this switch shoutd handle almost any 
need Nan-shorting, mounts in 3 V J hole. Shipping weight 

5 oz. 

cat. No.701-SWR-1.$ 1 l 45 

1 

DIAL PLATE: Numbered 12 position plate far use with 
rotary switch No. SWR-1. Mounts on panel with same 
nut used to hold switch. Etched aluminum on block back- 
ground. Shipping weight t oz. 

Gat. No. 701-DP 1 $ 3 Q 

o 



SOLDERING IRON: 25 watt, tap quality tool for mak¬ 
ing good connections in launchers and other electrical 
circuits. Does the work of irons af higher wattage. 
Develops up to 720° F. Handle remains coal. Replace¬ 
able, pre-tinned nickel-plated tip gives extra tong life. 

Use with ROSIN care solder. Shipping wt.. one pound- 
Cat. No. 671-SI 1 .. $4 00 

AS 
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BATTERY PACK: Durable plastic cased 12 volt battery pack, 
ideal for us* as a booster far the Electro-Launch, a power 
supply for other launchers,, phone systems or any other conge 
power application. Can be set up to deliver 3, 6 r 9, or 12 volts, 
requires 2, 4, 6, or £ size D ceils (not included) depending on 
voltage desired. Comes in kit form with complete instructions, 
Shipping weight f pound. 

Cat. No. 701 BP-2 ............$3.DD 

TWO PIECE ROD: Handy collapsible two piece rod for portable 
launchers. Pieces slip together to moke a 36 M long rod Base rod 
has a diameter of W\ Shipping weight 6 Oz. 

Cat. Np. 65TRLFM .... _ $ .35 


ADD ON ROD; Sturdy Va" diameter, 18" Jong launch rod section 
exponds two piece rod (see above) to 53" length, gives extra 
control of flight path — especially with heavier models, To 
assemble, separate two piece rod, insert tapered end of add-on 
rod into hole in lower rod, insert upper rod Into hole in add-on 
section. For a constant Vs" diameter launch rod, join two or 
three add-on section* together. Shipping weight 6 or. 

Cat, No. 7Q1-HLR-3.$ .25 per section 

DELUXE BLAST DEFLECTOR: Durable pressed sled plate deflects 
engine bloat out and away from launcher, Two inches wide, 
five inches long. Idem I for launch era ihot receive extensive u*e. 
Shipping weighr 5 oz. 

Cat. No. 7D1-8D-1 ....50 


BLAST DEFLECTOR PLATE: Slip-On metal deflector plate fils any 
launcher using IV' rod, protects launcher base from rocket 
blast. Four inch diameter. Shipping weight 5 oz. 

Cat. No. 7D1-BO-2. . .S .40 


PIVOT: Adjustable launch rod mounting pivots up to 25* to 
compensate for till of launcher base, windage, etc, Easy-to- 
ossemble, mounts to launcher base with 2 #4 screw*. (Rod 
not included.) Shipping weight 2 oz. 

Cit, No. 701-LP-l ....... s 45 


IGNITERS: Easy-to-use, extra reliable igniters — the some type 
as supplied with oil Estes engines. Suitable for ignition systems 
using 6 volls or more, see engine instructions for installation 
procedure. (Patent No. 3,363,559) Shipping weight I oz. 

Cat. No. 701-NWI -1 ..... .6 for $ .20 


NlCHRGME WIRE; Electricol heofing wire for model rocket 
ignition. #30 recommended for use with car batteries, #32 
for use with other power supplies. Shipping weight 1 or. 

No, 30. 15 FOOT ROLL: Cat. No. 651 NW-3DA.S .50 

No. 32, 15 FOOT ROLL' Cat, No, 651 WW-32A ..... S .50 


BATTERIES: Extra powerful size D pholoflosh batteries pack the 
energy needed for rocket launching. These ore (he type specified 
for the Electro-Launch, deliver up to 16 amperes of Current on 
0 complete short when fresh. Shipping weight 4 ol. each, 

Cat. No. 651PFB-1 , , .... .5 .30 


MASKING TAPE: Use to secure engines in models, mask for 
painting, etc. Strong, flexible W f wide tape comes in 30 f rolls. 
Shipping weight 5 as. 

Cat, No, 7D1-MT-1.... ..$ ,40 


MICRO-CLIPS; Equip yOur launcher with the best. Spring-loaded 
solid capper clips attach lead wire* to igniters. Easy to clean 
and highly conductive with flat contact surfaces. Only 1.1 
inches long, attach to leads with or without solder. Shipping 
weight l oz. 

Cat. No 651-MC I.. 2 for $ ,25 


GIANT BATTERY CUPS: Ideal for hookup to car batteries, heavy 
duly clips connect to terminals up to 1" In dio. Clips are 3" long, 
available with block or red insulator*. Specify color(s) when or¬ 
dering. Shipping wt. 5 oz. 

Cat, No, 70T-BC-1...$,45 


BATTERY CONTACTS; Spring brass battery clips for special bat¬ 
tery installations, replacement pari for the Electro-Launch. Fit 
size D cells, can be trimmed to fit smaller batteries. Shipping 
weight I oz. 

Cat. No. G51-BC-2.. . . . . 2 for $ .20 


LEAD WIRE: Flexible, durable size 18 two conductor Insulated 
wire. Ideal as □ lead from firing panel to launches zip the 
conductors opart for wiring inside the panel. In 12 foot lengths. 
Shipping weight 5 oz. 

Cat. No, 701-LW-12.. ....$ .75 


TERMINAL LUGS: Tiny Va" long solderless lugs make electrical 
connections a snap — insert bare wire Info the end of the 
lug and crimp in place with pliers. Va" hole for terminal. 
Shipping weight 1 oz. 






































COMPLETE 

STARTER 

OUTFIT 
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★ the high flying, easy-to-assemble 
Alpha kit, 2 engines, instructions 

★ Blectro'-Launch — self contained 
electric launcher, with batteries 

manual 


This starter outfit features the famous self- 
contained Electro Launch, "the biggest lit¬ 
tle launcher in the world". Its advanced 
features are explained on page 102. Also 
included is the easy-to-assemble, high flying 
Alpha kit, 2 engines, 4 Electro-Launch bat¬ 
teries, and desi^i manual. Shipping wt 2 lb 
6 ot. 

Cat. No. 70T DSK-75 ........ $7.50 


Estes offers the 
finest assortment 
of parts for 
building your own 
designs or modifying 
existing rockets. 





BUILDING WITH 
ESTES SUPPUES 





















RECOVERY 



EQUIPMENT 
& SUPPLIES 


PARACHUTE KITS: Get the best in parachute recoveryf Two color printed plastic chutes give 
maximum mibijity-feature eosy-fo-see pattern, Lightweight, durable and easily folded, these 
chutes are only 0.00075 thick, allowing the most materiaf to be packed into the least body 
space. Each kit comes complete with chute material, tape strips and shroud lines. 

Shipping weight 2 ox. 


Cal. hU 

Parachute 

Diameter 

Color Combinations 
Available 

Net 

Weight 

Price 

Each 

701 -*K 8 

8 inches 

Orange and White 

Red and White 

Red and Yellow 

Yellow and Black 
Orange and Black 

,035 

ax. 

$ .25 

701 -PK 12 

12 inches 

.078 

$ ,25 

701-fK-IB 

IS inches 

Red and While 

Red and Yellow 
Orange and Black 

.144 

at. 

S .35 

701 PK 24 

24 inches 

Red and White 

Orange and Black 

.298 

ax. 

S 50 


PARACHU | MATERIAL: Tou get a big square yard of extra strength, high visibility black 
plastic chute malarial. Each sheet can be cut to make one or more round or square para* 
chutes up lo 36 across. Net weight .98 oz, Shipping weight 5 a* 

Cnt. No. 7Q1-PM-2 . . $ .SO each 

STREAMER MATERIAL: Bring light weight models back to earth with bright orange, flame re- 

**T? 0,, ? ri ' . Jn ^ foot enough for two to eight streamers. Avail, 

able in 1 and 2 widths. Specify size when ordering. Shipping weight I o*. 

1" wide Net w|, .092 o*. Cat, No. 65K5M-1. 

2" wide Net wL .184 oz. Cat, No. 65VSM-2. 
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3 For % ,30 
3 for $ ,40 


RECOVERY WADDING: Extra s&fp and flexible, lighl wright 
tissue paper (bathroom type), specially urea led to make il 
.flam* re si* tom. Gives the very best protec lion From hot eje£- 
lion gosei for parachutes and si reomen. Each package con- 
tains approximately 75 4 V ?" 1 square* — enough wadding for 
up to 25 flights. Instructions Included in package Shipping 
weight 6 ox. Cat. No, 701-RP-1A , „.. S .40 


SHROUD LINES- Build reliable, durable cuslom parachutes 
with ihls strong, hard surface shroud line cord. Carnes in 72 
yard spools. Shipping weight 5 oi- 

Cat. No. 701-SLT-l. $.35 



SCREW EYES: Attach recovery systems to nose rones or nose 
blocks with these lighl weigh) metal screw eyes. Available in 
three sixes, specify size when ordering. Shipping weight for 3 
eyes 1 Oz. 

LARGE EYE: 1" long- 04 flI . ; Cat, No. 651-SE-1 3 for S .10 
SMALL EYE: long; ,03 ox.; Cat. No. 651-SE-2 3 for S ID 

EXTRA SMALL 

EYE: w r long; .01 ox., Cat. No. 651-.SE-3 3 for $ .10 



TAPE DISCS: Fasten shroud lines to ploslic 'chutes or stream¬ 
ers with these 3V J pressure sensiiive tape disci, Shipping 
weigh! for 12 disci, 1 OX, 

Cat. No. 651TD-1.. 12 for $ .15 


TAPE STRIPS: For lop strengih, low bulk and low weight, 
fasten shroud lines with These V* im x •¥*'“ tape strips. In sheets 
of 35 strips, shipping weigh) 1 qz. 

Cat. No. 651 TD-2 .. $ .30 per sheet 



SHOCK CORD: Convenient 18' r lengths of. model airplane con¬ 
test rubber to absorb shock of ejection and recovery system 
deployment. In hk" widthi for normal modeli, widths for 

heavy rockets, Specify width when ordering Both are .03" 
thick. Shipping weigh) I oz. 



Vs" wide: Nel w). 0.039 oz., Cat, No. 671 -SC-1. „ . .$ .10 
W' wide: Net wt, 0.Q78 oz , Cat, No, 671-SC-2 , . .S ,15 

Also 36" long for greater stretch on those forger birds, 
W* wide: Net wt. 0,078 ox. r Cat. No, 681 SC-3 , . . $ .20 



SNAP SWIVELS: For quick changes and reduced tangling in 
-your recovery systems, use rhese liny 1" long mop Swivels. 
Net weight ,01 ai Shipping weight for 6 swivels 1 oz. 

Cat. No. 7Q1-SV-12 .... 6 for $ .25 
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FOR BUILDING ROCKETS OF YOUR OWN DESIGN 



Cat. Np, 

Price Length 

Each 

Inside 

1 Diameter 

1 Outside 1 Well 
diameter Thickness 

Wi. in Ounces 
Net Ship, 

BT-S, Spiral.Wound Piper Tube, for nose sections end strap-on payload 

s 

651-BT5 

651 BT-5P 

$ ,30 
$ .15 

LLJ 

o.5 irl 

□.515" 

1 0.54 r I 

0,541" 

1 0.QI3” 1 

0.013" 

f 219 IT 

.062 4 

BT-10, M 

ylar Plastic Tub*, For featherweight models 

701 BT ID 
TQ'S-BT-lOH 

$ 30 

$ ,15 | 

3,0*2" 

D.710" | 0.720" 1 

1 0.710" 0.720" 

0.005" 

0,005” 

□SB 4 

029 1 

BT 20, $p 

lira 1-Wound 
c -i 

Paper Tube, F 

1 _ 1 

or cnmpetitii 

i 

On and spur 

1 models 




S .IS 

S .1.5 
$ JO 
$ ,10 


B ,65” 
6,5" 
3.5' 
2-75” 


0,710' 
0,710" 
0.7 F0" 
0.710" 


0.736" 

0.736" 

0,736" 

0.736" 


0,013 |J 
0.013 H 
0.013" 
0.OT3" 


. 13fl 
.104 

.044 


BT-30, Pi 

irallel-Woun 

iPaper Tube 

, for sport m 

odeEs 



701-BT-3D 

651 -BT.30F 

651 BT-30B 

651 BT*30C 

651 BT-30A* 
701 BT-30J 

% .30 

S .25 

S 20 
$ .20 
% .30 
$ .15 

9 71 

7" 

6.125" 

5.5" 

3.5" 

2,75" 

0.725" 

1 0.725" 

0.725" 
0.725" 
0,725" 
0.725"' 

0.767" 

0.767” 

0.767" 

0.767” 
0.767” 
0.767" . 

o.oa r 
0,021" 
0.021" 
0,021" 
0,021" | 
0.02 (" 

.270 4 

.210 4 

.104 4 

,165 4 

,105 4 

.032 4 


IT-50, Spiral-Wound Paper Tube, 

fur sport and 

1 high perfo 

rmanre payh 

sad models 

631 ST-50 

5 .40 

1B" 

0.95D” 

0 976" 

0,0 iT 

,373 

11 

701-BT-50L 

% .35 

12.7" 

0,950” 

0,976 H 

0,013” 

-742 

5 

701 3T-5QW 

5 .30 

9_5 H 

0.950” 

0,976" 

0,013" 

.200 

5 

651 3Y-50H 

S .25 

7.75” 

•0,950" 

0.976" 

0.013” 

.163 

A 

701-BT-50S 

$ .20 

4” 

0,950" 

0,976” 

0-013" 

.034 

4 

651-BT-50J 

$ ,15 

2,75” 

0.950" 

0.976" 1 

0 0T 3" 

.050 

4 

BT-55, Spiral-Wound Paper Tube, for Spurt and dennonstraTien models 


701-BT-55 

$ ,60 

18" 

1-2 S3" 

1,325“ 

o.o 2 r 

.672 

11 

70t-5IT-55V 

S .55 

\ 6,35” 

1.2B3” 

1.325" 

0.02 L” 

.607 

11 

651-9T65S 

$ .20 

4 H 

1 20 3” 

1,325" 

0,021" 

26a 

4 

BT-60, Sf 

airal-Wound Paper Tube, for Sport and demonstration models 


701 3T40 

$ .65 | 

18" 

1.5M“ 

T ,637" 

0.021" 

,960 

11 

7Q1-8T-60D 

5 ,50 

11" 

1.595” 

1.637" 

O.OJf" 

.503 

ii 

651-3T-50K 

$ .35 

7” 

1 595" 

1,637” 

0.021” 

371 


651- iT-fi0R 

$ .25 

5" 

1.595" 

1 637" 

0.021 ” 

.265 

6 

1 _ 651-&F.60J 

$ ,15 

2,75" 

K595" 

T.637" 

0.02 1" , 

.146 

6 

BT-70, spiral-Wound Paper Tube, for monster models arid tail rings 


65I-&T-70 | * .65 1 

| 17.5” | 2.175" | 

1 2.217- j 

[ 0.021" ] 

11-30 

14 

RT-70, Spiral-Wound Paper Tyhe for tail rings 

671-RT-70A 

l 

L 5.r l 

12, ITS” 1 

[ 2 217' | 

| 0.021“ | 

i 050 

4 

Ctear Plastic Tubes — 1 

For payload section] 





651-PST-20 

$ .30 

r 

0.710” 

! 0.736” 

0,013" 

.768 

4 

6S1-fST-30J 

S 15 

2.75" 

o;7io” 

0.736 1 " 

0.013 N 

.058 

4 

701 P5T-50S 

* .25 | 

4” 

0.950" 

0,976” 

0.013" | 

.110 

4 

701-P5T-60R 

$ .50 

5" 

1 595" 

1.637” 

0.021" 

.350 

6 

70T-PST-65R 

$ .55 

5" 

1 750” 

1.796” 

0023" 

450 

6 
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Ideal for payload launchings! Carry instruments, biological specimens, 
etc., in these light-weight, high capacity payload sections. These capsules 
come complete with all needed parts, including nose cone, body tube, 
nose block or adapter and screw eye. 


Cat, Na 

Price 

Each 

Body Mg|'l. 

Weight otr 

fit* 

Inside 

Dig. 

Inside 

Length 

Overall 

Lengtfi 

Net 

Ship. 

651-P5-2CA 

| .80 

Clear Plastic 

.16 

! 

BT-2Q 

,71D"' 

T ' 

4" 

651-PS-20C 

$ .85 

Clear Plastic 

.40 

4 

ET-20 

.950" 

5" 

7" 

651-PS-30B 

% .65 

Regular Tube 

,24 

1 

BT-3Q 

.725" 

T 

3,75" 

651-PS-50A 

I .90 

Clear Plastic 

.19 

4 

BT-50 

,950" 

3” 

6,50" 

651-PS-500 

1 -85 

Regular Tube 

.36 

4 

BT-50 

,950" 

3" 

6 .E0" 

701-PS-50C 

$1,60 

Clear Plastic 

1,0 

11 

BT-50 

1*59" 

4 fl 

10.5"' 

701-PS-500 

$1,50 

Regular Tube 

.95 

n 

BT-50 

1.59"' 

4" 

10.5" 

701-PS-50E 

$1.75 

Clear Plastic 

1.1 

11 

BT-50 

1,75" 

4" 

JQ.5" 

701-PS-55B 

$1,25 

Regular Tube 

.55 

11 

BT-5S 

1,28” 

r 

7,63 " 

701-PS-60A 

$1.60 

□ear Plastic 

.93 

11 

BT-50 

1 ►59"' 

4” 

9.&0 f 

707-PS 60B 

$1.50 | 

Regular Tube 

.90 

U 

BT-60 

1 -59“ 

6 '* 

10.5" 

701-P5-60C 

$1.75 

Gear Plastic 

1.0 

11 

BT-60 


4” 

1 9*50" 




MERCURY CAPSULE 




PERFECT FOR PAYLOADS. Add a special tough 
to yout rack eft. Get 
this model Mercury 
Capsule. A big 1.8 
inches in diameter and 
3,2 inches high, this 
capsule is equipped 
with a remavoble base 
far easy payload 
access. Comes in easy 
to assemble krl form 
with a full set of cdapt- 
Frt the cops^e to 
Estes body tubes. 
Mqfces on ideal display 
model too. Shipping 
weight 3 ounces. 


$1.00 



Cat. No. 651-PSM-l 





























































































































r«u?c 

CONES 



performance 



LIGHTWEIGHT GEMS FOR BT-5 


PERFECT FOR BT-10 


balsa blocks 

FOR MAKING NOSE 
CONES OF YOUR 
OWN DESIGN 


You ear* order nose cone stock in 4" to 
6" lengths perfect for fuming your own 
nose cone shapes. These ore cut-off 
pieces from our monufocturing process. 
Slightly do woged comers will not inter¬ 
fere with their usability. WITH EACH 
BLOCK ORDERED, ESTES INCLUDES A 
NOSE COME DOWEL, NCQ-2. 

1" e J" blocks, shipping wt, 1 ox, 

I Cot, No, 691-NCS-1A.ee. $ 

2" x blocks, shipping wt. 3 ox. 
Cot, No- 651-NCS-2A.eo. $ ,20 


NOSE COKH DOWELS: '/*" din, x 2"' 
bng l hard* ood. Use dowels os shown 
rn drawing for making nose canes. 
Shipping w. ipht 2 oz, 

C*t, 44o, 6 H -MCD-2. , ,._ 3 for $ J 0 



SUGGESTION: When designing rockets 
using light weight nose cones, be sure 
to follow procedures in TR-f on rocket 
balance anil stability. Don't forget to 
order screw eyes and nose cone weights: 
Sec pages 11 and 126 
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__ ESPECIALLY FOR OUR ENGINE MAILING TUBE 

70UBNC-M TP j .40 | I i/2" 11,002" | 3/8" 


7D1-BTC-5SX 


$K00 


ShTp. 

WefaM 


S51-BNC-SV 

$ .25 

3/4" 

0.541" 

1/4" 

0,013 ox. 

1 

OZ. 

6S1 - BNC-SE 

$ .25 

1 3/8" 

0,541" 

1/4" 

0-020 oz. 

1 

oz. 

651-BNC-55 

$ .25 

1 1/2" 

0.541" 

1/4" 

0,016 ox. 

1 

oz. 

651-BNC-SW 

$ .40 

2 7/8" 

0,541" 

1/4" 

0.039 ox. 

2 

oz. 


651-BNC-1QA $ ,25 
701-BNC-IOB $ ,30 

13/16" 
1 tl/l6' j 

0.728" 

0.728" 

1/4" 

5/16" 

0.03 oz. 
0.05 oz. 

1 oz. 

i oz. 

VARIETY FOR A BT-20 


651-BNC-2GA $ .25 

701-BNC-2GP $ ,40 

701 -BNC-20B $ .30 

651-BNC-20R $ ,40 

651-BNC-20N $ .45 

13/16” 

1 5/16" 

1 11/16" 

2 3/4" 

2 3/4" 

0.736" 

0.900" 

0.736" 

0,736" 

0,736" 

I /4" 
7/16" 

5/16" 

3/8" 

1/2" 

0.03 oz. 
0.07 oz 
0.05 oz. 
0.07 oz 
0.03 oz. 

1 oz, 
4 oz. 

1 oz 

2 oz. 
2 oz. 

BALSA BEAUTIES FOR BT-30 


65I-BNC-30C $ ,30 

701-BNC-30D $ ,35 

65T-BNC-30M S .40 

701-BNC-30E $ .45 

70UBNC-3ON $ ,50 

3/4" 

1 1/2" 

1 1/2" 

2 3/16" 

2 3/4" 

0.767" 

0,767" 

0.767" 

0.767" 

0.767" 

3/8" 

3/8" 

1/2" 

7/16" 

1/2" 

: 0,04 oz, 

0,06 oz, 
0.06 oz. 
G.07 qz. 
0.08 ax. 

1 oz. 
1 ax. 
J 02, 

1 oz. 

2 ox. 

DESIGNED FOR THE BT-50 


651-BNC-5QJ S .40 

701-BNC-50K $ .50 

701-BNC-50X $ ,60 

67I-BNC-50AD $ ,75 

65!+BNC-50Y $ .75 

1 3/8" 

2 3/4" 

3 1/4" 

4 1/16" 

4 3/8" 

0.976" 

0.976" 

0.976" 

1.300" 
0.976" 

H1/2" 

1/2" 

1/2" 

1/2" 

3/S" 

0.0S oz. 
013 oz. 
0-15 oz. 

0*25 oz. 
0.16 oz. 

4 02. 
4 oz. 
4 ox. 
6 oz. 

6 oz. 

JUST RIGHT FOR THE BT-55 


651 -BNC-S5AA $ .75 

701-BNC-55F $ .SO 

701-BNC-55AC $ ,90 

3 I/S" 

3 7/8" 

5 3/S" 

1,325" 

1.325" 

1.325" 

1/2" 

1/2" 

3/3" 

0.15 oz. 
GJ9 ox. 
0,32 oz 

4 oz, 
4 ox. 
6 oz. 

EXCLUSIVELY FOR THE BT-60 

70UBNC-60AB $ .75 

651-BNC-6QT $ .75 

65T-BNC-60L $ .75 

681-BNC-60AH $1.$0 

2 5/8" 

2 7/8" 

3 1/8" 

6 5/8” 

1.637" 

1,637" 

1.637" 
1.637" 

3/8" 

1/2" 

5/8" 

7/B" 

0.23 oz. 
0.17 oz, 
0,34 oz, 

1.0 ax. 

4 oz, 
4 oz. 
4 oz. 

6 DX. 

IDEAL FOR THE PST-65 

70T.BNC.65L $ .85 3 1/4" (1.796"] 1/2" | 0.41 os [ 4 oz 

FITS THE BT-70 

6B1-BNC-70AJ $1,50 4 1/4" |2.217^ ?" foTsS oz |~6~^ 


| 0.06 oz. J 4 ox. 


AND A TAIL CONE FOR BT-SS (with pre drilled hate) 

I 1/2- To^THi- T^ oT. 


IIS 















































































































































LIGHTWEIGHT PRECISION MADE PARTS 

for building your own rockets 


NC'SE BLOCKS 

Use the*« lop Quoliiy feaiherweight balsa no** 
blocks 0 pay food sections ond anywhere else* a 
toljrf bu khwsd h required. Precision turned for 
oxoa fi in body tubes 



Celt No. 

Price 

Each 

Outside 

Diameter 

Length 

Fits 

Weight 

Net 

at. 

Ship. 

651-NB-20 

t .30 

.710" 

ft" 

BT-2D 

,014 

j 

701 NB-30 

701-NB-5G 

$ .35 

.725" 


BT-30 

.014 

1 

S .40 

.950" 

i" 

BT-50 

,040 

4 

671-NB-55 

$ .45 

1.203" 

i'/r 

BT-55 

.115 

4 

651 NB-60 

$ .50 

1.595" 

m 

BT-60 

.190 

4 

701 NB-1MT 

$ .40 

937" 

I s 

Moiling 

- Mia. 

.040 

4 


V 

for 


STAGE COUPLERS 

Ullle tub* i with many inei, iiage coupleri 
fit the if lids of the rube designated Qi 
muMi-iiog ng 4 lo-n.ng body lubes, potilinn.ng 
let rings, *ir Make perfect stutdet for cutting 
tubes am sanding cut edge* of body tube*, 
fcdru dur ble, lightweight. Shipping weight fc 
stage «*Uj fen is 3 os, each 



C ofo 1 g No. 

Prle* 

Each 

Outside 

Diameter 

Inside 

Diameter 

length 

Fits 

Av#ragp 

W.iglit 

65I-/T-5C 

t .10 

-513" 

.455" 

ft" 

BT-S 

.020 oi. 

651”JT-20C 

$ .10 

JOB" 

.650" 

w 

BT-20 

.027 oz. 

65I-JT-30C 

$ .10 

.724" 

.650" 

w 

BT-30 

,030 oj;, 

65WT-5QC 

$ .15 

,949" 

.920" 

1 " 

BT-50 

.051 oz. 

65WT-55C 

$ .15 

1.28" 

1 .25" 

1.3" 

BT-55 

.DBB oz. 

651-JT-60C 

671-JT-70A 

$ -15 
$ .20 

1.59" 

2.17S" 

1.55" 

2.115" 

w 

■ ’A" 

BT-60 

BT-70 

.124 oz. 
.140 ot 



BALSA 



hi I 


Super light, precision mode balsa adapters give unlimited flexibility far model rocket design. 
Switch from one sii# body tube to another for payload capsules, parachute compartments, pro- 
puUlon sections, etc. Adopters fitting BT-2Q can be built up with masking tope to fit BT-3CT Any 
adapter can be hallowed with a knife or drill to moke a passage for ejection gases. All adapt¬ 
ers have of least W mating surface on each end. 


BALSA TUBE ADAPTER USES 



65I-TA-S20 

5 .30 

ST-5 to 

BT -20 

1,75" 

075" 

0.04 


651-TA-fiSO 

% .35 

BT-5 to 

BT-50 

2 . 2 " 

1 . 0 " 

0,06 

4 

7Q1-TA-2050 

$ 45 

BT -20 to 

BT-50 

3.0" 

2 , 6 " 

0,15 

4 

651-TA-20S0A 

$ 35 | 

BT -20 to 

BT-50 

2 . 0 " 

1 . 0 " 

0.11 

4 

68 MA -2 055 

$ 46 

BT 20 to 

BT-55 

2-5” 

1.5" 

0.22 

4 

551 -TA-2060 

1 .60 

BT JO to 

BT-60 

3.0" 

2 . 0 " 

0.20 

4 

701 -TA-5056 

$ .55 

BT-50 to 

BT-55 

2 . 0 " 

TF 

0.60 

4 

651-TA-5050 

$ .60 

BT-50 to 

BT-60 

3-0" 

2 , 0 " 

0.23 

4 

701-TA-5065 

$ 65 

BT-50 to 

P5T-65 

3.0" 

2 , 0 " 

0.26 

4 

701-T A-5560 

% M 

BT-55 to 

BT-60 

2 . 2 " 

1 . 0 " 

0,25 

4 

70MA-SS65 

$ .65 

6T-S5 to 

PST -65 

27" 

LB" 

0.3B 

4 

701 TA-6065 

$ .60 

BT-60 ta 

PST-65 

2 . 0 " , 

0-5" 

0,23 

4 

701 -TA'6070 

$ 1.00 

BT-60 to 

BT-7D 

2.7" 

1.5" 

0,65 

4 


ENGINE B 

Use lightweight precision filling 
best Internal construction on y 
petitioning ihe engine in your rocket for 
blocks provide ti hollow built head agol 
engine pushes os It develops Its thrust, o 
opening through which gates pais forward 



f 

O 

o 


Price 

T far 

Outside 1 

Diameter 

r iMHjt 

T7 

Fil, 

Weight at. 

Net Ship 

65LEB-20A $ ,20 

.708" 

.65" 

1/4" 

BT -20 

.009 

651-EB-208 $ .20 

70S" 

.65" 

l/B M 

BT -20 

.005 1 

651-EB-30A $ .20, 

724" 

-65” 

1/4" 

BT-30 

,010 l 
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ENGINE MOUNTS 


Get a precision engine fir in large body tubes willv 
out odd ng unnecessary weight. Engine mount seis 
come complete with instruction! — just assemble and 
glue in place in your model. 






a tiict 
I r-*; **w 






EH-2050 Fits BT-50, includes 6T-20J, EB-20A, 2 rings 
For centering holder lube, and JT-50C for positioning 
rings, Net weight 0.1 ci. Shipping weight 5 oz. 

Cal. No. 65T-EH-2050 $ .35 each 

EH-2055 Fits BT-55, includes &T-2QJ,. EB-2QA., 2 rings 
for Centering holder tube, and JT-35C far posiiion- 
ing rings. Net weight 0.14 oz. Shipping weight 5 qz 

Cot, No. 651-EH-2055 $ 35 each 

EH 2060 Fits BT-60, includes BT-20J, EB-2QA, 2 ring* 
tor centering holder tube, and JT-60C for position' 
Ing rings. Net weight 0.17 02, Shipping weight S oz. 

Cat. No. 651-1*4-2060 $ .35 each 


PAPER ADAPTERS 


Mounts for D engines are on page 9 


Add still another dimension to rocket design. Easy la use poper adopters 
ore perfect for making Ironsitions between tube sizes for countless designs. 





MULTIPURPOSE SET — Includes a total of 20 rings 
for positioning BT-5 in 0T-20; BT-5, BT-20, BT-3'0 in 
BT-50; end BT-5, BT-20, BT-30, ond BT-50 in BT-60, Also 
three universal tapered shrouds and instructions. 
Sh ipping wt. 2 or. 

Cat, No. 701-TA-l $ w 


20'50 RINGS — 20 rings for centering ond 

mounting BT-20 in BT-5Q. Shipping weight 2 oz. 

Cat, No, 551 'RA-2050 $ Jg per »l 

20'55 RINGS — 10 ringt for centering and 

mourning BT-20 in BT-55. Shipping wl. 2 oz. 

Cat, No. 671-RA 205S S .30 per let 

20-50 RINGS — 10 rings for centering and 

mounting BT-20 in BT-60. Shipping weight 2 oz. 

Cot. No, 651-RA-206Q $ 3Q per set 


CENTERING RINGS 



Easy to use for centering a BT-20 body tube with o BT-50. Offer¬ 
ing good alignment and fit. the AR-2050 adapter rings’ greater 
strength mokes them o good choice for use In model rockets tha! 
ore to be flown with high thrust engines. Weighl per pair .205 oz. 
Shipping wf. 3 oz. 

Cal. No 6S1-AR-2050 T0 for $ AQ 

Use these rings to center a BT-50 tube in o BT-55 body robe. Extra 
strong For " D u engine mounts. Weight 0.062 oz. each. Shipping 
weight 2 oz. Cat. No, 694-AR-50SS 4 for $ 25 



Top quality bolio iheoiing for making firti for 
modal rocket*. Far maximum itrongih, grata of 
wood should follow I ho leading edge of fin* Read 
FINS In Val. 3, No, 3 of the MOD El ROCKET, NEWS 


Colatog No. 

Price 

Dimensions 
(In Inches) 

Weight oz. 

Major Use 

Net 

Ship. 

701-BFS-l 0 

3 lor $ SO 

1/32 x 3 x 9 

.065 

4 

High Performance 

651-BFS-20 

1 lor 1,40 

1/16x3x9 

.130 

4 

High Performance 

651 -BF5-20L 

3 for $ .55 

1/16 x 3 x 12 

.173 

6 

High Performance 

651-BFS-ZDfi 

2 for $ J 0 

1/16x1/2x6 

.0T5 

2 

Glider Eleven 

651-BFS 30 

3 for $ 45 

3/32 x 3 x 9 

7 50 

4 

Sport Models 

6S1'BFS'30L 

3 far $ .60 

3/32 x 3 x 12 

,200 

6 

Sport Models 

701 -BFS-40 

3 for $ .56 

1 /8 x 3 x 9 

.200 

4 

Cluster Rockets 

70I-BFS-40L 

3 for $.70 

1/S x3 x 12 

765 

6 

Glider Wings 

701-BFS-605 

3 for $ .20 

3/16x1/2x3.7 

.020 

2 

Scout Fin Replacement 

701 -BFS'80 

f .40 each 

1/4x2 x 17 

1.00 

13 

Sky Slash Body 



FIN PATTERN SHEET NO. Jx Fourteen different popular fin de¬ 
signs, all tried and proven, printed full size on heavy index 
stock. Simply cut out ond trace around pnttem fa transfer 
design lo balsa. A must for the model rocket designer. Shipping 
weight 1 oz. 

Cat. No, 651-PP-2. ..S .25 


FIN PATTERN SHEET NO. 3; Fifteen different fin designs Same 
stock os sheet No. 2. A great help in developing new rockets. 
Shipping weighl 1 oz. 


Cat, No, GS1-PP-3 



S .25 
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STARS AND BARS: Sheet of 12 red, white and blue 
Air Force emblems, each 1 V 4 11 wide. Fit on fins ond 
body tubes, look great on gliders. Shipping weight 1 oz. 

Cat. No. 65 I -D- 1...$ A 5 each 

LARGE STARS AND BARS? Add a special touch to your 
large models. Sheer contains two large 2" insignia, two 
medium l^V 1 insignia and appropriate designations. 
Shipping weight 1 oz, Cat. No, 651-D-2. . . $ A 5 each 

V*" LETTERS AND NUMBERS: Ideal far code mark¬ 
ings and identification on smaller rockets. Sheet contains 
65 characters Va " high. Available in black or white. 

Specify color when ordering. Shipping weight 1 oz. 
Cat, No, 651-D-4. . .. ,4 .15 each 

S M" LETTERS AND NUMBERS: Identify and decorate 
models the easy way with these ^ 3 " high letter and 
number decals. Sheet contains 62 characters. Available 
in black or white. Specify color when ordering. Shipping 
weight 1 Oz. Cot. No. 651 -D-3 .$ A 5 each 

LAUNCH PANEL DEC/X: Identify controls and circuits 
on your launch panel with this eosy-to-apply, pressure 
sensitive decal sheet. Aluminum letters on black back¬ 
ground are easy to read, odd extra eye appeal. Self- 
adhesive, fust cut out and press in place. Extra-strong 
mylar sheet measures 3 Yz^x 4^4 ".Shipping weight 1 oz. 
Cot. No. 651 -D-T 0. $ .50 each 


DECORATING TAPE, block; Thin, tough pressure sensitive tape is 
perfect for stripes, bars and other decoration. Easy to apply ond only 
.0015" thick, decorating tape comes in rolls V 2 inch wide and 144 
inches long. Con be cut with knife and straightedge for special sizes, 

Cat.No, 70UDT-1, shipping wt. 5 ox.. .$ ,30each 

120 



!/5" CHECKERBOARDS; Glossy, colorful 1/5" square 
checks on clear background, Add color contrast to modef 
for easy tracking and eye appeal. Extra-large sheets, 
9 ! /z" X4", available in red, black, gold or white, Specify 
color and check size when Ordering. Shipping weight i oz. 
Cot. No. 651 -D-7 . . ., . . $ .25 each 

W CHECKERBOARDS: Big W 4 square checks for your 
targe models. Cut out special patterns for even more 
striking effects. Large 9Yi"x4" sheets, available in 
red, black, white, gold or silver. Specify color ond check 
size when ordering. Shipping weight 1 oz. 

Cot. No. 651 *D »8 ..$ >25 each 

"20” DECAL: 3"x4Yz" decal just right for BT-2G 
size models, Printed black on clear backing. Shipping 
wt. 1 oz. 

Cut. No. 693-KD-45 ... ..$ J 5 each 

”50" DECAL: 4 -coiar, 4" x 9" decal far BT-5G size 
models. Shipping wt. 1 oz. 

Cat. No. 693-D-13...$ .50 each 

MODEL MARKINGS: Collection af black markings, 
numbers, patterns, etc., on 4” x 9" clear backing. 
Shipping weight 1 Oz. Cat. No. 692-D-12$ .25 each 


COLOR STRIPES: Put vertical stripes and horizontal 
rings on models the easy way. Eoch sheet bos ten stripes, 
1/32" through Y 2 " wide and 9!4" king, Available in 
red, block or yellow, Specify color when ordering. Ship¬ 
ping weight 1 oz, 

CnL No. 651-P-9.$ .25 each 

GOLD MINE SPECIAL; A real gold mine of decorative 
decals for your models. Lettering, vents, hatches, rivets 
and more, oil on one big 3Yz"x8Vz" sheet. Printed in 
brilliant red, white and black to odd extra color. Shipping 
Weight 1 oz. Cat, Ha. 651 -D-5 ......... $ ,25 each 

#1 KIT NAMES DECAL; Dress up models with these 
special kit names decals. Identify and decorate — easy 
to apply. Comes in black or white. Specify color when 
ordering. Shipping weight 1 oz. 

Cat. No. 651-D-6. ..... , $ .25 each 

#2 KIT NAMES DECAL; Extra colorful, this decal in¬ 
cludes names for kit numbers K-7, 9, 12, 14, 15, 16, 
17, 18 and 20 on a big 3Vz"x 8Vi" sheet. Printed in 
stand-out colors of red, ydlaw, white and black, this 
sheet provides the extra touch far good looking models. 
Shipping weight 1 oz. Cot, No, 651-D-1 1 . .$ .25 each 















































BODY TUBES 


6 Body Tubei 

4 BT-30 

NOSE CONES 


2 Nose Cones 

?BNC-3DC 

f Nose Cone 

#8NC-3CD 

1 Nose Cane 

#BNC’30E 

1 Nose Cane 

#BNC-30M 

I Ncie Cone 

#fiNC3GN 

RECOVERY EQUIPMENT 

2 Parachutes 

!fPK-12A 

T Parachute 

m* ba 

1 Parachute Material *PM-2 

1 Streamer Materia 

*SM-T 

1 Sheet Tape Strips 

#TD-2 

1 Roll Shroud Lines 

#SLM 

6 Shock teds 

#sct 

6 Screw Eyei 

^SE 2 

FIN MATERIAL 


J Balsa Fin Stock 

#SFS-20 

2 Balsa Fin Stock 

-SFS-30 

MISCELLANEOUS 


t Engine Blocks 

PEB-30A 

3 Launch Lugs 

#LL-2C 

1 Design Manual 


1 F|n Pattern. Sheet 

^PP'2 

1 Fin Pattern Sheet 

*PP-3 


LAUNCH PAD SPECIAL 

$10.14 VALUE ONLY $5.50! 




Perfect starter assortment for a basic 
foundation. Designed around the 
durable BT-30 body tube „ . . for easy 
to build, long-lasting “birds,” 


Contains all parts and supplies neces¬ 
sary for the experimentally minded 
racketeer to explore techniques of 
successful rocket building. A compre¬ 
hensive design manual guides yau to 
hours of fun and satisfaction in huild- 
irtE serviceable rockets. A good basic 
assortment for studies in aerodynam¬ 
ics, stability and recovery techniques. 


Shipped m a sturdy field box with 
handle and compartments for engines, 
supplies, toots, etc. Ideal range box. 


Cot. No. 701-ES-55, shipping w t 1 lb, 2 oz . $5-50 



LIFT-OFF SPECIAL 

$17.30 VALUE ONLY $11,001 

Litt-cff to more rocket building 
enjoyment with this special value 
assortment A balanced selection 
of parts and supplies to build and 
decorate many different types of 
rockets. Real savings. Great for 
gifts, or for yourself as you build 
advanced nr experimental models. 
Shippmg wt 1 lb. 12 oi- 

. $1 1.00 


FOR 

BUflDfNG AN 
ALL-PURPOSE 
ROCKET 
FLEET 

Cat. No. 7QI-E5-110. 



III 11 , 



///' 


1 

1 4 ** 


NOSE CONES 


1 #BNG60L 
1 ^BNC-3Q£ 

I #BNC-30M 
I #BNC-20A 


I #BNC-20B 
I ABNC-30N 
1 #flNG10A 
I #BNC10B 


FIN MATERIAL 


> Balsa Sheet #BFS-I0 

2 Balsa Sheets ^BFS-20 

3 Balsa Sheets j^BFS-30 

2 BaUa Sheets #BF5"4D 


BODY TUBES 

] #BT40 2 #BT-20 

2 #BT'30 t iPBT-tOH 

BULKHEADS AND HOLDERS 

1 #NB40 3 AEB30A 

t *NB30 3 ^EB20A 

1 \ #IH2Q60 

RECOVERY EQUIPMENT 
l Parachute #P!CBA 

% Parachutes #PK* f 2A 

t Parachute fPK-TBA 

1 Parachute #PK-24A 

} Parachute Material WpM-2 


t Streamer Material A'SM-l 

2 Sheet! Tape Stripi ktD’2 
1 Roll Shroud Un« ^SIT-T 

3 Snap Swivel #SV-I2 

9 Screw Eyes *5E-I 

6 Shock Cords ?SG1 

\ Shock Cord #SC-2 

MISCELLANEOUS 
1 Balsa Adapter #TA-206G 
1 Adapter Set 4TA*T 

I None Cane Stock ^NCS*1 
t Nose Cone Slack #NCS-2 
3 Nose Cane Dowels #NCD-T 
6 Nose Cone Weights +NCW-1 
3 Reinforcing Mat‘1. *PRM-} 
3 Launching lugs #lt-2C 
1 Decal Sheet #D-5 

1 Design Manual #P-i 

1 Fin Pattern Sheet rfPP-2 
1 Fin Potlcrn Sheet *PP-3 


Shipped m a sturdy fi@i|d * J 

box with handle and com¬ 
partments for engines, fl 
supplies, tools, etc. Ideal 
range box. 
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You or your dub members will 
"orbit" a whole host of rockets 
before this value-packed assort* 
ment has been used. With the 
representative selection of parts 
and supplies included, your imag¬ 
ination will have a chance to 
run free on many rocket projects 
and experiments. Valuable de¬ 
sign manual included. Shipping 
weight 2 lbs. 

Cal. No, 701 -£$-165.Si6,50 


Shipped ii a sturdy held box with 
handle And pampartments lor engines, 
supplies, i ols* etc Ideal range bo* 


NOSE BLOCKS, ENGINE 
BLOCKS, HOLDERS, ETC 

1 Nose Block #NB-i 

1 Nose Block #NB-.l 

t None Blocks #NB-: 

2 Nose Blocks 

3 Engine Block* ,#EB-3C 

3 Engine Blocks #EB-20 

1 Engine Mount #EH-20^ 

1 Engine Mount ifEH-20^ 

1 Stage Coupler #JT-50 

1 Stoge Coupler ^JT-60 


adapters 


1 Bo Iso 
T Balsa 
1 Balia 
I Paper 


#TA-2Q5DA 
4TA-20 60 
ifTA-SOAO 
#TA-1 


BODY TUBES 

1 *'BT-A0 

1 #01-50 
3 #BT-3Q 

2 #BT-20 
2 #BMQH 


3 Balsa Sheets 
3 Balsa Sheers 
3 Balsa Sheers 
3 Balsa Sheets 


#BFS-10 
#BF5-2Q 
#BFS-3Q 
#BFS 40 


MISCELLANEOUS 

1 Payload Section #PS-20A 
t Nase Cone Stock #NC5-i 

1 Nose Cone Stock #NC5’2 

3 Nase Cone Dowels #IMCD-1 

6 Nose Cone Weights #NCW-1 
3 Reinforcing Mat J l r #PRM-| 
1 Reinforcing AAat'L #GR-2 
6 Launching Lugs #LL-2C 
1 Decal Sheet #D’5 

T Deco I Sheet #D-4 

1 Design Manual #P-] 

1 Fin Pattern Sheet #PP-2 
1 Fin Pattern Sheet " ! PP-3 


NOSE CONES 

3 #BNC-60L 
I #BNC-5QK 
\ #BNC30D 
1 #BNC3QE 
t #BNC-30M 
1 #BNC-2QA 
I #BNC-20B 
1 #BNC-20N 
T #BNC-10A 
1 ^BNCIOB 


ORBIT 

SPECIAL 



RANGE KIT 

SPECIAL 



A sturdy, all metal range box fRB-13, loaded with all these most needed items: 


21 igniters 1 

1 Bottle White Glue 3 

1 Knife Handle 2 

3 Knife Blades 
1 Tweezer* 4 

5 Flight Data Sheets 1 


Shipping weight 3 pounds. 


Roll Shroud Lines 3 Screw Eyes 

Sheet Tape Strips 3 Nose Cone Weights 
Rock* Flameproof 1 Roll Masking Tape 

Recovery Wadding 2 Bolsa Fin Stack 

Parachutes' 3 Launching Lugs 

Streamer MoteriaI 10 Sheet* Sandpaper 
Sorry, no substitutions. 


Cat. No. 701-RBK-l 


$7.00 


1 Engine Holder 
1 Reinforcing 
Mal'I. 

3 Snap Swiveli 
A Shock Cords 

1 Emery Board 

2 Micro-Clip* 


RANG! BOX 

Good-looking, roomy,, tough all "metal box — the same 
a* included wilh the special above, A big 1 1 Vi" x 
5Va j, x 4", complete wilh a three compartment troy for 
small parts. Has full-drawn seamless body, snap 'catch 
with eye for padlock, Shipping weight 2 pounds. 

Cat. No. 701-RB-1. $3,00 

LARGE RANGE BOX 

Big enough to hold on Alriscope, on Eleelro-Lounch and 
a model or iwo, this sturdy all steel range box measures 
19" x 7V-fl r ' x 6 Jr Watertight conduction protects your 
supplies, double action latch eliminate* spilling, multi- 
section iray help! keep things organized. Shipping 
weight 6 pounds. 

Cat. No, 701-RB-2 $7.00 


LARGE RANGE KIT SPECIAL 

Include! the large range box with (he same muppliet 
as the regular range kit tpedot. Shipping weight 7 lb, 

C«rt, No. 701-ffSK-J S 11.00 
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LITTLE ITEMS 

THAT GIVE BIG RESULTS IN ROCKETRY 



PHANTOM ENGINE; For display and demonstration*, here's Vi an 
engine, tut the long way to show placemen! of nozzle, propellant, etc. 
Helps explain model rocket operation. Safe, uses only nOn-combustlble 
materials. Shipping weight ? oz. 

Cat. No. 651-CE 1 ., ,. s go 


ENGINE HOLDER; Flat spring steel design gives easy inslallaiion and 
low drag. Recommended for sport ond demons l rat ion models built 
from BT-20 and BT-30, the engine holder is 2,8" tong, Q.y* w ;rf B ant j 
only O-OZS thick. Mount it on the model with gauze ond glue as 
shown on page 60- Net weight 0.032 oz. Shipping weight 1 oz. 
Cat. No. 7{J1-EH'2 .. .... $ 20 


SHORT ENGINE HOLDER; Specially designed for use wilh Series III 
engines and BT-20 and BT-30 body tubes, this holder is 1,8" long and 
O.r 1 wide for the some easy installation ond law drag as ihe standard 
model. Net weight 0.022 oz. Shipping weight 1 oz. 

Cat. No. 701-EH-3.. S 20 


FOAM PADDING; Protect payload specimens, pad payload capsules 
with plastic foam. Pieces are 6 " x 6 " xVa u . Can be cut and secured 
Fn place wilh white glue. Net weight Q.OS oz. Shipping weight 1 oz. 

Cat, No. 651-PSP 1.....$ 2 0 


PAYLOAD; How high can your rocket lift an ounce of lead? This 3 oz, 
paylood weight, *V J in diameter, is used in some altitude com¬ 
petition events. Shipping weight 2 oz. 

Cat. No. 651 PL-1 .. .. . . , S .50 


NOSE CONE WEIGHT: Bo lance rackets for perfect stability with these 
n/ia rJ diameter lead weights. Center hole for easy attachment and 
alignment. Stack several for mare weight, cut with scissors for less. 
Each weighs 0.12 oz, Shipping weight 1 or. 

Cat. No. 701NCW-1 ....3 for $ .30 


NOSE CONE WEIGHT: 7/16" diameter brass washers for delicate 
balancing. Ye" center here, weighs 0.023 oz. Attach up 16 four weights 
to nose cone by threading them on ihe screw eye. Shipping wt. 1 oz. 

Cat. No. 701-NCW-2 ... , ... ID for $ .20 


BALANCING WEIGHT: Flexible lead strip makes glider trimming a 
Snap, Great for other balancing purposes too. Comes in 3" x 1 / 4 " x 0.02" 
Slrips, net weight 0.035 oz. Shipping weight 1 oz. 

Cat, Nq. 701-NCW-3 * *...5 far £ .15 


LAUNCH LUGS: Super strength laminated launch lugs feature mylar 
plastic care for durability, paper Outer layer for easy gluing. Inside 
diameter 5/32", fit Va'“ rod. Shipping weight t o z„ 

P/* jr long: Cut No + 6&1-LL-2A ,.**.*♦. 6 for $ .15 

ZW long: Cat No. 651-LL-2B.. .5 for $ ,15 

5" long: Cat. No, 7Q1-LL-2C . . ,... 3 for $ ,20 

3" long: Cat. No, 701 LL-2D .......... 2 for S -20 



GAUZE REINFORCING: Attach shock cords, reinforce fin joints with 
unmarked gauze Comes in 3" x 12" sheers. Apply by spreading a 
thin layer of glue over the area to be reinforced, smooth gauze 
down over the glue and spread one or more layers of glue over 
the gauze. Shipping weight 1 oz. 

Car, No. 651-GR-2.., ..3 for $ .30 


PAPER REINFORCING: Double fin strength wilh this easy to use 
self-adhesive treated paper. Cut 1 o shape, strip off protective backing 
and press on the balsb. Apply to both sides of the balsa for best 
results. Provides smooth white surface for painting, in 3" x 9" sheets. 
Shipping weight 3 oz. 

Cat, No, S51-PRM-1 . ....3 for $ .20 



- 


TAPE HINGES: Easy to use elevorr hinges far boost-gliders. Treated 
paper, 4Va" * Ift", adhesive coaled on one side. Strip off protective 
backing, apply to joint. Shipping weight 1 oz. 

Cat. No, 651-TH-1.... 2 for £ .10 



ELASTIC THREAD: Strong elastic thread, use os a spring to actuate 
elevens an boost-gliders. Each thread it 8 " long, 1/32" diameter. 
Shipping weight 1 oz. 

Cat. No. 651-ET-1 . . .... 3 for £ .10 



NYLON SCREWS: Extra fight, high strength screws for eievon adjust¬ 
ment on boos 1 -gliders. V 2 " long, 1/16" thread diameter. Read TR-4 
for information gn gliders ond their design. Shipping weight 1 oz. 

Cat- No, 651-AS-1., . ,.♦ , ..$ .10 each 


STYROFOAM BALLS: Featherweight 3" diameter styrofoam bolls for E 
'"add half" designs. Use while glue for best results in attaching legs, 
antennas, stabilizers, etc. Net weight 0.2 oz., shipping weight 5 OZ. 

Cat. No, 7 01-SB-3, ......*., . $ -3D 




DOWELS: Extra strong, light weigh], seasoned maple dowels. Shipping 


weight 5 oz, 

W' x 18" — Cat, No, 651-WD-1.* ..4 for S ,20 

1/12" * 12" - Cat. No. 671 WD 2...4 for $ -20 
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How high did if go? Find out with the 
A^iscope! Only one instrument is re- 
quired for determining approximate alii* 
tudes (usually within ten percent) Use 
two together for even greater accuracy 
Your altiscope can also be used to find 
heights of frees, buildings, mountains, 
poles, etc. Easy to assemble, easy to use, 
ie Altiscope comes In kj? form complete 
'ith instructions, trig tables, technical re- 
>rf Tfi-3 on altitude tracking and 2~D 
^de computer. Shipping wt. 20 oz. 

Cat. No. 701 A T 


S3 


fin 




2-0 COMPUTER: Build your own easy-to-use altitude computer. 
Gel this lei of chart* ond instruct ions — everything you need 
except tope, thumb rocks ond glue — assemble I he 2-D com¬ 
puter in a Few minutes. Designed for use with one or Iwo 
A It iscopes, easily used with other tracking systems. Shipping 
weight 2 or. Kit includes technical report, TR-3 
Cat. Wo. 701-AC 1.. . $ .30 


DIAL SCALE: No more guesswork, Weigh your birds or cmy 
of the ports. Calibrated in both grams and ounces, tf is oocu- 
rote to within 2 grpmi at full load. Weighs items up to 9 oz. 
For rockets [ust slip hook Into launch lug. or a pan con be Im¬ 
provised. Shipping wt. 5 oz. 

Cat. Wo. 701-WS-1 .. $3.50 

6 " POCKET SLIDE RULE: Ideal companion to the Altiscope, This 
durable plastic rule is complete ond accurate, features A, B, 
C, Cl, D and K scales on front plus 5, T, and L scales an 
back far computing altitudes and working logarithm problems. 
With vinyl case and instructions. Shipping weight 5 OZ- 
Cat, No. 701-SR-3.SI AO 





10" DECIMAL TRIG MULTI-LOG SLIDE ROLE: A big rule at a 
small price. Complete with 22 scales in a functfonal grouping 
for mathematics, science and engineering — covers full lag- 
log and trig requirements. Includes double faced, spring 
loaded adjustable cursor, operating instructions and protective 
carrying case Shipping weight 1 I a*. Cat. No. 7Q1-SR-4 $4.00 

S&c page 139 for book "Learn Basic Slide Rule'* (Inc, slide rule). 

GRAPH PAPER: For rocket performance chan^ stability graphs 
and counties other uses. BW' * ir'sheets with 7W' * 10" 
grid oreo, divided into 1/10" squares. Shipping weight 4 oz. 

Cat. No. 701-GP-1...20 sheets for $ .50 

LOG-LOG GRAPH PAPER: Perfect for special performance 
graphs, altitude and velocity charts, etc. Two by two cycle grid 
on x Tl" paper, con handle greater value ranges than 

standard graph paper. Shipping wt. 4 oz. 

Cat. No, 701-GP-2 .... . 20 sheets for $ .50 

FLIGHT DATA SHEETS: New double size £11" x 17"), printed on 
both sides. One side has spaces in sequence far pre-flight, count¬ 
down, launch and flight Summary data, Other side Is a racket 
designers plan sheet with a large V* ir grid space for ease In 
drawing your plans. 

Cat. No. 7Q1-DS-2 . ... 5 for $ ,25 

WIND METER: Rugged, pocket-size instrument for determining 
wind velocity. Indispen&ibfe to the serious rocketeer for study¬ 
ing wind effects on rocket ond parachute performance. Ship¬ 
ping weight 5 oz. 

Cat. No. 693-WM 1 ...$7.25 
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FLUORESCENT SPRAY PAINT: The brightest colors Anywhere — make 
rockets easy to spot In the ofr end on ihe ground. Glowing, high visi¬ 
bility pam) comes in handy 6 ot- sproy cans, dries in minutes. For 
maximum brilliance use glossy white enamel as on undercoat. Available 
in Cerise Red, Yellow Orange, Red Oronge and Green. Specify colors 
when ordering, Shipping weight 16 oz. each. 

Cat. No. 651-FP-1......SI.40 


ENAMEL SPRAY PAINT: Get fhot "professional” appearance for your best 
models. Top quality enamel in handy 5 oz. ipro y cans dries in minutes. 
Use indoors and outdoors. Not floure scent. Available in the popular colors 
of True Blue, Bright Silver, Bright Gold, Cherry Red, Glossy White, Glossy 
Bktck, Flat White, Ultra Flat Black, Specify colors when ordering. 
Shipping weight 16 oz. each, 

Cat, No, 651'EP-1 ... $11.20 


ClEAR SPRAY: Crysial dear spray coating goes on dear — stays clear. 
Gives eulra gloss to enamel finishes, protects decals and decorations, 
makes fluorescent finishes smooth, durable and glossy, for best results, 
let point dry thoroughly before applying clear spray, use several light 
coats for maximum gloss In hondy 5 or. spray ran. Shipping weight 
16 02 , 

Cat. No. 65T-EP-2..... $t 20 


BUTYRATE OOPEr The dope preferred by expert modelers far perfect 
finishes. Brushes on smoothly, easily, comes in convenient 1 az. bottles 
Available in Insignia Red, International Oronge, Dark Green, Gloss 
Black, Insignia White. True Blue, Sky Blue, Aircraft Gray. Orange Yellow, 
Silver, Gold ond Clear.Spedfy colors when ordering. Shipping wt. -1 oz! 
Cat, No. 701-8H CM.. .. .... $ 2 5 


mod*l finrihing information, h« pog* 76 


ASTROSEAL bo I so filler; The first step )a a perfeci finish. Astroseal con¬ 
tains an extra high percentage of selected fillers to completely fill the 
gram in balao pans. Gives smooth surface for dope or enamel a p plica- 
liorr - Br ush on lwo to four coots, letiing each dry ihoroughiy. Sand with 
#SP-320 sanding material between coots. In four ounce jar Shinnina 
weight 7 or. 

Cat. No. 701 SS-2 ... . $ 8Q 


HEAT RESISTANT PAINT: Protect exposed rocket ports from heof damage 
with ^easy-to-opply, brush-on, high heat aluminum paint. Protects to 
10GQ P , gives a bright metallic finish. Recommended for swept fins and 
other parts exposed to hot exhaust gases. In TVa ounce berries. Shipping 
weight 6 at. 

Cat. No.651 AP T ....... £ 3g 


SANDING SEALER: Fills small holes in balsa, paper and other porous 
materials, provides a smooth surface for paint or dope. To use, sand the 
surface, brush on sealer, let dry and sand again. Repeat as needed to 
obtain a gloss-like surface. In 1 ounce bottles. Shipping weight 4 oz. 
Cat. No. 701-S5-1......S .25 


THINNER: For diluting butyrate dope, sanding sealer and Astroseal and 
for brush cleaning. Completely colorless — won't Inter Fere with the dry¬ 
ing action of the dope. Comes In 1 ounce bottles. Shipping weight A e*. 

Cat, No. 701-BDT 1 ..... $ .25 



WHITE GLUE: Preferred for rocket building I Sets fast, gives super strong 
jotnis with wood, paper, doth and other porous materials. In 2 ounce 
plastic squeeze bottle. Shipping weight 6 oz. 

Cat. No. 7Q1-WG-1.. .....5 .50 


BODY PUTTY: For super-sleek models. Fill tracks, holes, groin marks In 
balsa ports, moke smooth fin-body joints. In 21 et. tube. Shipping weight 
5 02. 

Cat, No, B51FM-1 * , * , __* , ...... $ .30 

FINISHING WAX; For the high gloss finish so importont to appearance 
and tow drag. Apply with soft cloth, let dry and polish with a soft, dry 
cloth. Recommended far use On enamel ond butyrate finishes only. 3n 
2 ounce jor. Shipping weight 5 oz. 

Cat. No. 701-FW-2 *.. $ .85 





- 


SANDING MATERIAL: Paid, roll or crumple it for hard to reach plates. 
Special mylar plastic backed abrasive sheer con be used over and over 
ogoln. Helps you get a mirror finish. Extra fine 320 grit in easy to 
handle 2Vi” x 214” sheets. Shipping weight 1 oz. 

Cat. No. 651-5P 320....3 sheets 5.10 



SANDPAPER: Shops and smooth model rocket peris -with these handy 
3" x 3" sheets of rop quality sandpaper. Available in three grades. 
Specify grade when ordering. Shipping weight 1 ounce for 6 sheets. 


& SHEETS MEDIUM - Cat, No. 65T-SPM-2.. $ .10 

6 SHEETS FINE — Cat, No. 6S1-SPF-2 .TO 

6 SHEETS EXTRA FINE - Cat, No. 651-SPEF-2 ........ S .10 

IS SHEETS ASSORTED (6 each) -Cat, No, 651-SPA-2.S .25 



PAINT BRUSHES: The sel designed for model rocketry. You get one #1 
brush for extra fine work, one #4 brush for normal work ond one #6 
brush for covering large areas rapidly. Brushes are 6” long with quality 
camel hair bristles sel in nickeled ferrules. Available in sets of three 
only. Shipping weight 2 oz. 

Cat, No. 691-PB-3.. . *.$ ,35 


MASKING TAPE: Secure engines In model, mask for painting, etc. Extra 
strong V?” wide tope comes in 30 foot roils, Flexible, seols tightly ond 
strips off cl earn. Shipping weight 5 oz. 

Cat. No. 701-MT 1 .... ..,.,$ ,40 









































































MODELING KITS 

KNIFE CHESTt Small, medium mod heavy-duty 
knives pli % 9 allowed exira blades — one for 
praclfGalk every cutting job, In o handy, nat¬ 
ural frnli! wood chest. Shipping wl, 1 lb. B oz. 

Cal. No. 01-KNS82..$4.05 


KNIFE AND TOOL SET: Conlolni small, medium 
ord heavy-duty Snivel and an entire assort' 
ment of blades, gouges, routers, and punches 
Has planer, 1" sender, spokethave and balsa 
stripper. In wooden bo** complete with see- 
through cover and fitted plastic troy insert that 
holds and ihow» every tool Shipping wt 2 Jbt, 
Cat. No. 701KNS-84 . .$13,50 each 




KNIFE SE’: Conveniently packaged In a dear 
plastic co t, the set contains scribe and 9 as¬ 
sarted bio fes to lake care of most cutting needs, 
Balanced, streamlined, light - weight aluminum 
handle. Shipping wt. 10 Ot 
Cat. No* 70VKN5-24. , t $3,00 



COMPLETE HQft&Y DEN TOOL CABINET: A truly complete loot sat far the model racke¬ 
teer Has c full assorlinen! of hobhy tools, knives and blades against a blueprint silha- 
uetle back ;round of each tool for easy replacement. Comes in a sturdy wooden fitted 
cabinet with a sliding, see-thru caver {Slz* 1 3% * 21 »/* * 3"J. Shipping weight 9 pounds 
Cat. No. 701-KNS-88N.... . ..,, . . $32,50 each 



Extra Btoden 
Assorted Gauges 
Assarted Haulers 
Punches 

Knives (with blades! 
Habbycrufr Saw 
(with extra blade) 
Screw Drivers 
"G' J Clamps 
Tw*es«r 
Sander 

Tweeser Clamps 
Hand Drill 
Fife 


Planer 

Hammer {with 
extra heads) 
Bench Vis* — 
imparted 
Pair Pliers — 
imported, service 
quality 

Drill Bit, 2 Screw 
Driver Bits 
Razor Saw Blades 
Chucks 


1 32 Plus Fra* copy of the 35c "PROJECT HANDBOOK AND HOBBY TOOL GUIDE" by X-Aclo 


MODELING TOOLS 


l 


PRECISION KNIFE JET- krliife*. 
eni 4Vi" long e) aluminum 
handle arid on* each sr 1A cut¬ 
ting btuJfl, —:1B pun(i* blade, 
and 1C gaug* bind*. l*tam- 
m*nd*d ter premier: w*rk. Ship¬ 
ping wl 1 ok. 

CAT. MO, Ail-KKM S .75 •**!. 


BETWACTABLE BLADE KNIFE: Hi«v? 
duty — 2 aluminum handle. 4V*" 
lfmg r wish on* double ended 
— 2D blade, Blade nlrerti into 
handle for safe carrying. Far gen- 
•re) rutting. Shipping weight 4 m. 
CAT. NO, 491.KM .S1.2J 




HEAVY CUTY KNIFE: Ui ef nne 
4 *V long -4 plastic handle 
with metal think and on* gu-n 
era! purpose knife blade similar 
To r 40. Shipping weight 6 at. 
CAT NO 6&1 KF*S-4 H 20 sctb 


UTILITY KNIFE: Include* 5 3 1 
long — 3 iteel handle and an* 
— IE gintnl purpose blade. 
Shipping weight 1 at- 
tftt. NO. bSI KNS-3 S 30 Oath 


Fin = 1 Imndlt anly: cairing 

Sell* and paper 

CAT NO, SSI KNI-1A * .10 tcrfi 


Fill -2 handle enlr: Bauhte mdtd, 

ter grneial culling. 

CAE. NO. iil-SNB'-JO S .» lark 


nil =- 5 hflndlp «nly: Punch and 
srilbir, 

CAT NO. S51-4NB-1I S ,H nnih 

Flti -it I kjrdlt iHily. G-Dugi Tar hot 
la wag balm nnsi lanei, ndoplsn, 
bldrkj. eli. 

CAT. NO, 4! I-KN®-It 1 2J .Dth 


Till it 7 and — t handlir, Far gan- 
*ml rutting and liimrning 

CA1. NO. bi' kNB-in S .15 tuli 


Fit’s =-2 and = 4 handle:*. Fa< gen 
rraE lulling and carting, 

CAI- ND. Ml-KNUD 1 15 each 


Fill —I and —3 handler! Bauble 
ended, Id? general lutling. 

CAT NO. 65t-HNB-3E S 15.mil 



WHH5TQHF: Keep knife blade* enthi thorp far MSy rutting. 
Packet lilt, 1 W f i W I 3 9". Use with ail for belt mulls 


Ct»l- No 651 W 1 - S .50 



TWEEHRSt For 1,001 <■»* In handling 
imalll parts, aTtaching lhatk cords, elc. 
Steel, V* long. V £ F> jaw. Shipping 
weighi 2 a*. 

Cu t No, 701 T 1 $ 25 ucn 



EWERY BOARDS: Pillar! far (leaning mint-clip*. ihaprng 
nirfoili, Filming nuie Cftnel. eft. W * W", madruin abra 
■Jut on one sMt, Hon abrasive on (he olher. Shipping 
weight 1 ar. 

Cat, No 701 HE 1 3 tor $ ,15 



AUOft SAW: Fite #4 handle. I wide * S r lung. Itte terH saw 
triad* far cutting balsa and body tube. 

Cat, No. 701 KNB 4F S 50 each 


Shipping weigh! on saw blade h 

k «, dl other blades,, 1 ai. 
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DRAFTING AND DESIGNING EQUIPMENT 



TRIANGLE SET 

Cleor plastic triangles are perfect for drafting and designing 
work. Set includes one 6 ' r 45 B triangle and one 8 " 30 c -60° 
Mangle. Beveled edges — accurate — precise . . .recessed 
lifts from bath sides permit clean, easy pick-up. Shipping 
weight 6 ox r 

Cat. No, 701-DT-2.* S .70 per set 


FRENCH CURVE 

Precision-mode with sleek-finished edges of hcjrjine accurocy. 
Perfect for designing nose cones r plotting turves, eie, Ship¬ 
ping weight 4 oz. 

Cat. No. 651 DC -1 , > *.. . ..... g 2 S 

PROTRACTOR 

Large 6 lt dear plastic protractor makes angle measurements 
a "snap." Features sharp graduations, accurate 6" ruler at 
the bos#. Shipping weight 4 oz. 

Cat. No, 65T-DP-6 ...S .15 


RULE 

AM purpose steel rule is graduated in inches on one edge and 
millimeter* an the other to give fast, accurate measurements 
rdeaf both for design and construction work, this flexible stain¬ 
less sleel rule has a new non^slip backing for precise position¬ 
ing. Shipping wt, 11 oz Cat. No. 701-DR-3_ $1.25 each 


14" T-SQUARE 

Precision-made, cfeor plastic 12 inch T-squere is accurate and 
easy to use. Smooth straight edges ore marked in inches and 
millimeters. Shipping weight 11 oz. 

Cat. No. 701 DR 2 ... . , , S ,35 



METAL COMPASS 

Sheet metal German tool does double duty — con be used os 
pencil compass or divider, includes merol capsule of leads. 
Shipping weight 4 oz. 


Cat. No, 701-DC -2 


3 .40 


1 



BOW COMPASS 

Giant bow compass features thumb screw adjustment, inter¬ 
changeable points for use as divider, ink or pencil compass. 
Heavy gauge nickel plated steel. Shipping weight 6 or. 

Cat. No. 701 DC-3.. S7 2 5 




let y °ur model design ' N ' n ° r<// 


Enjoy designing new models? 

• Payload •Duratiart •Boost-glide 
■launchers •Telemetry devices 

• Odd-ball tor you-name it 

ENJOY $ 

IT MORE 
WITH A 


MERCHANDISE AWARD 


Here's a contest for every rocketeer. You can get a lot more 
from it than just an award. Estes Industries sponsors this contest 
to encourage and reward original thinking among model rocketeers. 
Put your originality to the lest. Enter soon! 


DESIGN 
OF THE MONTH 
COMPETITION 


NEW CONTEST EVERY MONTH . . Send as many Annies m you Ilk 

AH plans which reach Estes industries during the calendar month 
will be considered for that month's award, Each month the winning 
designer will receive a $50.00 merchandise coupon and an award 
suitable for framing. We will send an acknowledgement of each entry 
received but will not be able to enter into any other correspondence 
concerning entries. 


DESI GN OF THE MONTH R UL ES ARE FEW AM O EASY TO FOLLOW 

Entries win be judged an practicality, angina lily, nearness and {ferity. Plain 4a net havi to be Might tested and 
proven. however, o proven design Is more apt la win. Launchers and alhtr otuisory items will aha riselv# as Fra 
points fl they hove been field rested and resells noted with entry, Photos are ant required, but you racy include 0 
pidvre of your completed design it you wish. 

RULES: 1. AH Mines becom* the property ol Esles Indus - 
tries: none can be returned. 

7. Employees of Estes Industries an if rn embers a! their im¬ 
mediate families are not eligible Id Enter. 

3. Designs should be sent Id the Design of the Month Editor, 

Estes Industries, Inc.. Box 227, Penrose. Color ad a Si 240. 

However, all plans seal to us which are not specifically ad¬ 
dressed to another -contes! or department will be automati¬ 
cally placed in the Design of the Month competition. 


4 Any type of model rocketry design can be entered (rack- 
els. boost-gliders, launching or recovery devices, etc). 

5. All designs reaching Estes Industries during the calendar 
month will be entered in that month's competition. -(Dale of 
receipl - not postmark - will determine the month in which 
a design will be judged,) 

& M two of more eiceplional entries are received during any 
month the judges may. al (heir discretion, make identical 
first-place awards or give additional special merit awrds. 


Award winners will be notified by mail. The name ol the winner of each award will then be announced in the- 
n«l issue of Ihe Model Rocks! News. 


A FEW TIPS IN PREPARING YOUR ENTRY 

Designs Should be new r original and diffennl — but Ihty alia- need la be warknfale, The goal is 16 develop seme 
Hi lag thai Othar racketeers can build and use successfully, too. If ybii'n not sun yaur design will work, a Iftple tit 
irn effort to make it W0rh will be wants while. This way you gala additional engineering experience raid alia have 
a belter chance ro wlfl. 




























TECHNICAL REPORTS 



ROCKET STABILITY: All about rocket stability. Easy to read, tells how to design 
your rockets to fly properly. No rocketeer will want to mi« this one. Shipping 
weight ] oe. 

Cot, No, 65T-TR-1 ... $ ,25 each 

MULTI-STAGING- Tdls all about the latest discoveries In mulli staging technique. 
Complete, eosy-to-understand and well illustrated. A necessity for designing, build¬ 
ing end flying multi-stage birds. Shipping weight 1 oz. 

Col, No, 651-TR-2 $.25 each 

ALTITUDE TRACKING: The classic work on simple altitude tracking for model rock¬ 
eteers. Thoroughly covers tracking and altitude computation. Easy to understand and 
apply. Shipping weight 1 oz. 

Cat. No, 65NTR-3 .$ .25 each 

REAR ENGINE BOOST-GLIDERS: Basic information to help you understand the 
operation of rear engine boosl-gliders and design your own. Covers design and 
construction for proper upward flight and good glide characteristics. Shipping 
weight 1 oz. 

Cat. No. 651TK-4. * .25 «xh 

BUILDING A WIND TUNNEL: Full plans and information for building o wind tun¬ 
nel to study rocket stability Covers motor and hemdpowered versions, finding center 
of pressure, checking multi-slage rockets, elc. Great for clubs and experienced mod¬ 
elers — science fan projects taa r Shipping weight 2 oz 

Cat, No, 651 -TR-5 $ .25 each 

CLUSTER TECHNIQUES: The complete report an clustering engines in model rode¬ 
nts. Thoroughly illustrated, easy to understand. Especially valuable for the modeler 
who wishes to loft larger payloads. Shipping weight T oz 

Cat. No. 651-TR-6 ... $ .25 each 

FRONT ENGINE BOOST-GLIDERS: Valuable information on designing, building 
□ nd flying front engine boosl-gJrders. Fully illustrated, recommended reading for 
anyone who wishes to build belter gliders or gel the best performance from the 
ones he has: Shipping weight 1 oz. 

Cot. No, 651-TR-7. $ .25 «ch 

MODEL ROCKETRY STUDY GUIDE: Presents a logical program for model racke¬ 
teers who want to get the mast good from their activities. Includes 0 listing af rec¬ 
ommended hooks on subjects relating lo model rocketry. Shipping weight 1 oz 

Cat. No. 451-TR-S . $ .25 catf. 

DESIGNING STABLE ROCKETS: Based on standard engineering practices, this re¬ 
port presents a method of designing rockets for proper stability on paper before 
any cubing or gluing is done. Worthwhile reading for beginner and experienced 
rocketeer alike. Shipping weight 1 oz. 

Cot, No. A51-TR-9 f .25 each 

ALTITUDE PREDICTION CHARTS: Contains reports and graphs which explain a rel 
ti lively simple method by which aerodynamic drag and other effect? can be taken 
mto nc ™» In Predicting rocket peak altitudes. With this data the probable alti¬ 
tude con be determined for any rocket and any Estes engine, including multi-slag* 
and cluster power, Includes suggestions for experiments, Shipping wt 3 oz 

Cat. No. 671-TR-lQ $ .50 each 
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BACK ISSUES 



The MODEL ROCKET NEWS is o regular publication af Estes Industries 
featuring up-to-date information on developments In model rocketry, 
uttion arfides on the science of rocketry, racket plans and news about 
rocketeers and racketeering. Current issues ore distributed free to Estes 
customers. Back issues, an important source af rocketry ideas, are avail 
able fit nominal cast in the bound volume groupings listed below. 


] 


r - . - 

i 

LM 

■ 


<gjj> 


BEST OF VOLUMES 1 4 2 — Sixteen pages packed with the best ideas, plans and Info 
condensed from Volumes 1 and 2, includes Modef Rocket Glossary, Idea Box features, in¬ 
formation an underwater rockets. Technical Repart TR-3, plans for Dirty Bird III and Bug-A- 
Bye, and interesting stories on the Crickenaufs and “Guppies into Inner Space". Shipping 
weight 4 oz. Cat. No, 6S1-MRN-1 . , . . . $ .50 


VOLUMES 3 & 4 — Seven issues containing information on Science Fair projects, prob¬ 
lem solvers from the Idea Box, altitude tracking information, safety tips. Technical Reports 
TR-2, TR-4 J TR-6, TR -7. Included is information on basic construction, fins, sectional construc¬ 
tion, chute cutting, 'chut* recovery, boaster recovery, rocket math and plans with parts 
lists for 12 different and exciting rockets. Shipping weight A oz. 

Cat- No. 701 -MRN-34 _ $1.00 



VOLUMES 5, 6, 7 — Six issues with comprehensive articles on many phases of model 
rocketry: electric launching systems; interesting R & D projects,- model finishing; designing, 
turning and finishing nose cones,- altitude and drag calculation techniques; dreamer informa¬ 
tion; how to display models; information on our notion's large space boosters. Plans and 
ports lists for B new and unusual rockets, plus some “odd baits ", Dozens of helpful hints 
from the Idea Box. Shipping weigh! A az. Cot. No. 701 -MRN-567 $1.00 


VOLUMES 8 4 9- Five issues with many informative, appropriately illustrated and easy- 
fo-under stand articles covering the science af rocketry. Included ore exptanqlionsuof New¬ 
ton's 3rd law of motion, what keeps q satellite in orbit, why rockets ore staged, the mathe¬ 
matics of altitude calculation and the orbital transport concept. Also a discussion of Metric 
vs English system of measurements. More “how-to" helpers from Ihe idea Box and 9 new 
racket plans and parts lists. Shipping weight 6 oz. Cat, No. 701- MRN-89 $1.00 



MRN COLLECTION — All the above volumes at a savings of 504. Shipping weight 24 oz. 

Cot. No. 701-MRN-17 . $3.00 
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BOOKS & 
LITERATURE 


DESIGN MANUAL 

Make sure you hove Hi is up to date and author itoMve model rockel design 
and plan manual, Contains complete plans for the Arraw-C, Orange Bull?] 
and many other will-known and much-flown model rocket*. Also include* 
basic tech report! and lots of information on rocket construction. Thoroughly 
illustrated, this is a must for all beginners and a goad review and refer¬ 
ence book for experienced rocketeers. Shipping wt. A «, 

Cat. No. 651-P-1 Postpaid Price $ .50 

WHY MODEL ROCKETRY? 

A 28 page booklet presenting clearly why modal rocketry was developed, 
An ideal aid fa explain your activities to □ nan-modeler. Shipping wt. 2 ojt. 
Cel, No. 651 -BK-1 Postpaid Price $ .20 

OUR ATMOSPHERE By Theo Loebsocfc 

A fascinating account of the Earth's atmosphere — it* spectacular phenom¬ 
ena, its riddles, wonder* and effects on life and the world. Probably the 
rnasl complete book available la the amateur weatherman. Shipping wt, 1 0 oz 

Cal. No. 671-BK-4 P„tpaid prk , $ 7% 

THE SEARCH FOR LIFE ON OTHER WORLDS 

by Captain David C, Holmes, U5N 

A highly readable book exploring man's attempts to understand the 
origins of life and to delect Fife 00 other planets. Mon'* efforts to seek out 
life on other worlds are examined, and speculation at la the nature of that 
life ore made. Shipping wt, 10 oi, Cni No, 691-BK-B .. Postpaid $ ,95 

PROFILES OF THE FUTURE 

by Arthur C. Clarke 

This book provides a fascinating view of the world of tomorrow. Acare- 
fuiiy worked out sent* of predictions of what the future will be like- The 
science fiction ideas of today ore logically extrapolated into the Common¬ 
place devices of tomorrow. Spate laboratories, landing on Mors ond many 
more developments are examined. Shipping wt, 10 oz. 

Cat. No. 69T-BK-9 Postpaid Price I .95 

THE EXPLORATION OF SPACE 

by Arthur C. Clarke 

Th<* analysis of the past, present, and future of space exploration is an 
exciting voyage Into men's future by the cd-oufhar of the movie 2001: A 
Space Odessey. The scientific principles involved in racket flight are dearly 
explained. The environment* of Earth's neighbors in space Ore examined. 
The design of spaceships is one of the many fo id noting subjects covered 
in (his excellent book. Shipping wt. 10 oz. 




Cat No, 69 T-BK-11 


Postpaid Price $ .75 



LEARN BASIC SLIDE RULE ON YOUR OWN 

A Modern Programmed Instruction Manual; Prepared and tested by Cybern- 

EdvCation, Inc., for Frederick Past Company; and Past 1447 slide rule and case. 

This fin* ifide rule with A, B, C, D, Cl, X, S, L and T scales comes complete with a durable plas¬ 
tic case, The instruction manual il an excellently written self-instruction manual featuring a tested and 
proven branching program type of programmed instruction. From beginners to experts desiring a 
brush-up course, this let provide* an easy, quick, accurate way ta learn haw la use a slide rule On 
your awn. Proceed a* quickly 0< at ifowly as you like. Adequate reviews and tests are built into the 
program. Shipping wt, 16 oi. Cat. No. 691-EK-l Poitpaid Frit* $6,00 

150 SCIENCE EXPERIMENTS STEP-BY-STEP by Judiih 

Dozens of easy-tanperform experiments for the young scientist. Matt experiments use only cam- 
mon household items. Learn by performing your Own experiments in physics, chemistry, biology and 
marhematics. Build many functioning scientific devices such as electromagnets, barometers, sound- 
powered telephone*, anemometer*, stethoscopes and many others. Shipping wt. 10 or. 

Cat. No. 691-*BK*7 . Postpaid Price $ 75 


THE NEW PHYSICS AND CHEMISTRY DICTIONARY AND HANDBOOK 


by Robert W- Mark* 

This encyclopedia-type book provide* a great variety of information m the physical and chemicql 
sciences.. This book i* O handy reference for anyone interested in the physical science*. Many useful 
reference tables are included in this practical study aid. Shipping wt. 10 oz. 

Ca*. No, 691 -BK-10 Postpaid Price $1,20 


MODEL ROCKET LAUNCH SYSTEMS by r. l. Cannon 

A learning garde written by Estes Industrie* 1 Educational Director. 21 page* presented in 
easy-to-understand language, covering launcher functions, multiple launchers, principles of electric 
circuits, electrical theory and rnothemoHcs, comprehensively ill us haled. 

Cat. No. 701-BK-12. Postpaid Price f .25 

SPACE FRONTIER by Wtmhtr van Broun 

A fascinating survey of what is happening and what we expect to achieve in Our Space program. 
Illustrated with diagram* and photos., it provides □ proper understanding of the many facets of launch 
and space flight. Shipping wt. 10 or. Cal. No. 691-BK-13 Postpaid Price $1,20 

SATELLITES, ROCKETS AND OUTER SPACE Revised with mi Color inuitrotion* 

Willy L*y provides the background necessary for ar> understanding of the fast moving devel¬ 
opments ih space exploration- He gives a clear and concise explanation of the basic theory and 
technique* of rocketry. The book'* 120 pages are illustrated with both black ond white drawings and 
color photos. Shipping wt, 10 oz. 

Cat. No. 671-BK-6 Postpaid Price $ .75 
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3.25 

39 

K-39 

3.50 

26 

K-40 

US 

36 

K-4S 

3.50 

38 

K-42 

3.25 

20 

K-43 

b.OO . 

22 

K-44 

-60 

56 

K-4S 

F .50 

37 

K-46 

4.75 

38 

K-47 

2-75 

<?B 

JC-49 

1.75. 

49 

K-52 

3,50 

99 

K-57P 

5,00 

99 

KD.45 

.15 

12.1 

KNB-TA 

.10 

133 

KN0.1B 

,25... 

133 

JCNB-IC 

,25 

133 

KN&-2D 

,35 

133 

KNS.JE 

.15 

133 

KNB-4F 

.50 

133 

KNB-4G 

.15 

133 

KM MK 

.15 

133 

KN5-I 

.75 

T33 

KN5-2 

1.25 

133 

KNS.3 

JO 

133 

KNS-4 

1,20 

133 

XNS-24 

3.00 

132 

KNS-S2 

4.95 

132 

KNS-B4 

13.50 

132 

KMS.B0M 

32,50 

132 

JCS-2 

2J5 

9 

KS-7 

TjQfl 

9 

KS-e 

8.50 

10 

KSW-IA 

2,75 

105 

KSW-IK 

25 

105 


i 


LH-1 

J0_.„ 

105 

LL,2A 

6/15 

127 

LL-2B 

5/15 

127 

LL-2C 

3/20 

127 

LU20 

2/20 

127 

LP-1 

.45 

tot 

LR-IBA 

JO_ T 

. 104 

LW-I? 

,75 

L07 

M 

MCI 

2/2S 

I07 

MRM-I 

,50 

137 

MRN-17 

3,00 

137 

MRN-3+ 

1.00 

137 


MRN-567 

LOO 

. ..137 

MRN-B9 

1.00 

137 

MT-I 

-40 

107, 131 

M.V-0 

4.95 

45 

M 



KIB-20 

JO_ _ 

_116 

MB-30 

-35 

116 

N0JO 

.40 

.. .116 

NB-55 

,4S 

..116 

NB-60 

,50 

.116 

NB-1 MT 

.40 

. lib 

MCD-2 

3/IQ 

114 

NCK-29 

1.75 

. 27 

HCS-IA 

.15 

114 

MC5-2A 

.20 . 

. . M4 

NCW-1 

3/3D 

126 

NCW-2 

10/20... 

126 

MCW.3 

5/15 

126 

NF-6 

6/75 

.48 

MM 

.30 

48 

NW-30A 

SO- 

107 

MW-3 2 A 

.50 

107 

NWl-1 

6/20 

106 

P 



P-1 

.50 

138 

PS-3 

.35 ul 

131 

FFB-I 

JO 

107 

PK-e 

,25 

110 

PK.! I 

.25. . 

_ NO 

PK-5B 

,35 

no 

PK-24 

.50 

_MO 

PL-1 

,50 

126 

PMJ 

,50 

MO 

PP-7 

JS 

119 

PP-3. 

.25 

119 

PRM 1 

3/20. 

. 127 

P5-20A 

JO 

113 

PS-20C 

,85 . 

. 113 

PS-300 

,65 

113 

PS-MA 

,90 

113 

PS-BOB 

.85 

.T13 

PS-50C 

1.60 

__1 13 

PS-50D 

1,50 

.113 

PS.5DE 

T .75. 

M3 

PS-5 56 

1.25 

M3 

P5-60A 

1.60 

113 

PS.60I 

1,50 

_113 

PS-6QC 

1.75 

113 

PSM-F , 

LOO 

Ml 

PSP-1 

.20 

126 

P5T-20 

-30 

11? 

PST,2DJ 

.15 

I|2 

P5T-50S 

2S. 

112 

P5T-aO« 

.50 

112 

PST.65R 

.55 

.112 

R 



RA-I050 

20 ring*/3W 118 

RA-2055 

10 rings/3Of Mli 

RA-2060 

10 ringi/30f MB 

S&-1 

3.00 

125 

R0-2 

7,00 

325 

RBK-I 

7J0D 

125 

BBK-2 

M.00 

125 

RC-I 

6.50 

_ 46 

RC-S 

27-95 

45 

RJ-I8A 

,30 

104 

RL-3 

3.DO 

103 

RL.4 

2.50 

101 

RLS-I 

.35 

106 

RLR-3 

.25 

106 

RP-1A 

,40 

111 


RT-7QA -IS M? 


S 


S&J 

JO 

127 

SGI 

-10 

Ml 

SG2 

-15 

III 

SC.3 

.20 

Ml 

5E-1 

3/EO . 

111 

S£2 

3/10 

111 

5EJ 

3/10 

Ml 

Sl-1 

4,00 

IDS 

SLT-l 

.35 

_...M( 

SM-I 

3/30 

MO 

SM-2 

3/40 

MO 

5P420 

3/10 

_131 

SPA-? 

I8/2S 

131 

SPEF-2 

6/I0 

131 

SPF>2 

6/10 

131 

5PM. 3 

6/10. 

131 

SR-3 

1.40 

129 

SR-4 

4,00 

.129 

SS l 

.25 

I3| 

SS-2 

JO 

130 

SV-12 

6/25 

111 

5WM-I 

JM. 

105 

SWR-1 

L45 

105 


T 


TN 

-25 

133 

TA-1- 

,40 

lie 

TA-5Z0 

.30 

317 

TA-550 

JS 

117 

TA-2DS0 

,45 

117 

TA-2O50A 

JS 

117 

TA-2055 

_4& 

117 

T A-2060 

.60 

... F17 

tA-5055 

.55 

F17 

TA-S060 

.60 

117 

TA-S06S 

.65 

117 

TA-5560 

.60 

. 117 

T A-5565 

65 

117 

TA-6065 

,60 

117 

TA-6070 

LOO - 

.117 

TD-1 

12/15 

III 

TD-2 

.30/sFiooh 

111 

TH-I 

2/10 

127 

TL-1 

,05 

107 

TR-I 

JS 

.136 

TK-2 

JS .. 

.136 

TR-3 

-75 

. (36 

TM 

25 . 

.. 136 

TR.-5 

JS_ 

h36 

TR-4 

.25 

136 

TR-7 

IS . 

. 136 

TR-8 

.25 

136 

TR-9 

.25 

136 

TR-1D 

,50 . 

136 

W 

W-l 

,50 

133 

WD-1 

4/20 

127 

V/D-2 

4/20 

127 

WG.I 

,50 

131 

WM-i 

7.25 

129 

WPN 

,75- 

144 

WP-2 

,75. , 

144 

WSM 

3.50. 

129 
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ADAPTERS 

97, ITS 

Add-On-Rod 

..104 

Adjustable Launcher 

103 

Afl-fobee 300 Kit 

33 

Alpha Kit 

11 

Alti*topB 

123 

Altitude Computer 

129 

Altitude Tracking Report 136 

Aluminum Paint 

130 

Apogee 11 Kit 

40 

A pa Ho Capsule Kh 

27 

Area* Kit 

35 

Assembly Special 

10 

ASSORTMENTS 


fSupplial] 

122-125 

Attroieal 

130 

Avenge r Kit 

39 
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Balancing Weights 

126 

Beil*, Styrofoam 

127 

Eafio Adapters 

117 

Balsa Black) 

. IK 

Baba Fin Stack 

M9 

Balia Nos# Canes 

114,115 

Batteries 

107 


Battery Clips 107 

Battery Contacts 107 

Battery Pact 1Q6 

BEGINNERS SPECIAL 9 

Beta Kit . 37 

Big Bertha Kil 17 

Birdie Kir 56 

Blades,, Knife 133 

B?asf Cefi'ecldi, DsIl-xg IQ6 

Blast Deflector Plate 106 

Blocks, Engine 117 

Blocks N 0 j e , 116 

Body Putty (31 

BODY TUBES I 12 
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Boost-Glider Kir* 50, 51. S3 
Booit-Glider Suporr i36 

Boost-Glider Information 0 {J, 8 I 
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Brush Oecmurj Thinner 131 

Brushes, Point _ 13 [ 
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Information .... 57-44 

Bulbs, Lighl | OS 

Bulkheads, Engine 116 

Butyrate Dope 130 
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Comfoc Film . 40 

Camrnc Kit 44, 47 
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Changing Bag. Camera ... 48 

Cherolea-D Kit 93 

Chutes ... | |0 

Cine-roe Film 48 


Cinen?c Kit .44, 4S 

Clear Spray . . ..130 

Clear Plastic Sheet . ..119 

Clipi. Electrical . 107 

Cluster Report 134 

Cluster Rockel Kin 13, 24, 25, 
30. 55 

Clustering Information . .74, 75 
Cobra Kit 55 

Compass 134 

Camp user, Altitude 129 

COMPUTING EQUIPMENT 



129 

Cones, Nose 

114, US 

Constellation Kil 

14 

Continuity Check Bulbs 105 

Card, Shroud Lins 

.. Ml 

Corporal Krl 

34 

Coupler* 

116 

Custom Assortments 

122-125 

Cut-Away Er.g.oe 

126 

D 


Data Shoot 

.... .. 129 

DECALS 

120., 121 

Decorating Tape 

120 

Deflector* 
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'D‘ Engine Adaptor 

. . 97 
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94, 95 

'D' Rocket Kits 

98,99 

Delian Notcis, D-RockeJs 94 

Design af rhe Mortth 

135 
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4? 

Deluxe Starter Kin 

10 

Demonstration Engine 

126 

Design Monual 

m 

Dial Plate 
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Dope, Butyrate 

130 

Dowell, Map?e 

127 

Dowell, Ndso Cane 

1 14 

DRAWING EQUIPMENT 114 

Drifter Kil 

18 
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Elastic Thread 

. 127 

Electricol Supplies 

105-107 

Electro-Lounch 

102 

Electro-Launch, Phgntom , 103 

Ernefy Boards 

133 

Enamel Paint 

130 

Engine Adaptors, 'D' 

97 

Engine Blacks . 

.. . 117 

Engine, Cut-Away 

.124 

Engine Holder* 

126 

Engine Information 84-B6 x 90,9l 

Engine Mounts . 

- ,118 

Engine*, Prices 

92, 94 


Engines, Racket .90-95 

ENGINES, Selection Chart 

92-95 
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Falcon Kit ... 51 

Farside Kiti ^ 41 

.-. 4S 

film Processing 43 

Fin Pattern Sheets ,_119 

Fin Reinforcing . ,...127 


FIN STOCK ||9 

FINISHING MATERFALS 

130, 131 

Finishing and Painting 

InFc-rmattan ..76, 77 

Firing Switch ... 103, 105 
FIRING SYSTEMS. 100-103 
Right Date Sheets 129 

Flight Pack 40 

Flameproof Wadding 111 

Flight Information .. 65 

Fluorescent Paint.I 30 

Foam Padding . 

French Curve _ 134 

0 

Gauze Reinforcing .. ..127 

Gemini-Titan Kit- 30 

Gliders . .. SO, 5f, S3 

GJue . . m 

Gauge, Blade 171 

Graph Paper . .. ...129 

Gyrac Kit 54 


H 


Handviewnr Cinerac 

45 

Hinge, Eleven 

127 

Haldott, Engine 

126 

Haidar, Pilot Light 

105 


Honest John Kit 32 
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Ignition. M Clerical 

104, 107 

IGNITFON SYSTEMS 

iDO-103 

Igniters 

■ 04 


Interlock Key .... |Q3 
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Kay Switch 

,. 10S 

Kit Nomas, Decal 

120, 121 

Kits, Launcher 

FQO-IO* 

Kilt, Rocket 9-56, 9$,a? 

Knives ond Blades 

132, 133 

L 

Launch Cool roller . 

. . 103 

Launch Centra Nor Switch 103 

Launch Control System 100 

Launch Pod Special 

122 

LAUNCHERS 

100-104 

Launching Information 

72, 73 

Launching Lug* 

127 

Launching Reif 

104 

Launching Rads 

106 

Launching Supplies 

100-107 

Lead Wire 

107 

Lift-Off Special 

123 

light, Pilot 

IDS 

UHie Joe II Kit 

27 

Lugi, Launching 

127 

M 


Mark Kit . 

16 

Mari Lander Kit 

22 


i 


Mars Snooper Kit 23 

Masking Tape 107, 131 

MATH SUPPLIES ... f28. m 

Measurements and Conversion 

Information ... 00 

Mercury Capsule Kit .113 
Mercury Redstone Kit..... 28 

Micro-Clip*; . 107 

Midget Kit . 36 

MISCELLANEOUS 

SUPPLIES.126, 127 

Model Rocket Design 6 

Model Rocket Right 7 

MODEL ROCKET NEWS 137 
Model Ro-eket Performance 
Infdrmalion . 07 

Modeling Toolt, Kit* 132., 133 
Momentary Switch 105 

Mtttprs . 90-95 

Movie Camera, Cine roc 44, 45 
Movie Film, Cinerac 4$, 43 
Mount*, Engine 1 1 B 

Mulii-Stage Kite 36-42 

Multi-Stage Report 136 

N 

Nichrome Wire .-. 107 

Night hawk Kit —. 50 

NOSE BLOCKS 114 

Noie Cofto Dowels I 14 

Nose Cone Stock .. M4 r 115 
Nose Cone Wsighlf 126 

NOSE CONES.. 114,115 
Nylon Screw 127 


O 


Omega Kit 99 

Grbil Special .—.124 

Orbital Transport Kil 20 


P 

Padding, Foam ... 126 

Point ....... 130 

Point Brushes. 13 I 

Pointing and 1 Finishing 

Information .76, 77 

Paper Adapters I IE 

Paper Reinforcing Material 

127 

PARACHUTES I 10 

Patterns, Fin ... 119 

Payload Padding __126 

PAYLOAD SECTIONS . 113 

Payload Weight 126 

Pa rf nmtortce Information 07 

Phbntom Electro-Launch . EQJ 
Phantom Engine ..... 126 

Phantom Kit .. 19 

Photographic Supplies 40 

Photography, Racket 43 

Pilot Lighte 105 

Pivots, Launcher 106 

Plan BooVlel ..... .. . 130 

Plastic Fin Stock.-. 119 

Porta-Pad Launcher 103 

Pollen H4 

Power Supply _ ,106 


Protractor ^—--.134 

Punch . .133 

Push Button Switch 105 

Putty, Body Ell 

R 

Rail Joiner --104 

Rang* Bent --125 

Range Kit Special 9 25 

Ranger Kit 55 

Rotor Saw 133 

RECOVERY EQUIPMENT 

<10, 111 

Recovery Information 68. 69 
Recovery Wedding I I I 

Reinforcing, Gauze 127 

Reinforcing, Paper 9 27 

Rings, Centering 110 

Rocket Camera Kite. +4-47 

Rocket Engine Design 

I alarm ration .S4, 05 

ROD LAUNCHERS 101-103 

Rod, Two Piece 106 

Rotary Switch 105 

Rubber Shock Cord 111 

Rule .13 + 

S 

Safety Code 3 

Safety S (donna lion 82, 83 

Safety Switch 105 

Sanding Material ...131 

Sanding Sealer 13 1 

Sandpaper . 131 

Saturn V, Semi-seal* Kil ... . 26 

Saturn V Kit 24 

Saturn .18 Kit ,25 

Sow ... . 133 

Scale Model Kits . 24-35 
Scale, Weighing 129 

Scout Kit ..... 53 

Scrambler Kit ... 13 

Screw Eye* . Ill 

Screw*, Nylon 127 

Scribar ..9 33 

Selector Switch 105 

Shock. Cord 111 

Shrike KTt . 38 

Shroud Lines 111 

Sky Hook Kit. .12 

Slide Rules 129, 139 

Snap Swivels . ... .111 

Soldering Iron .. 105 

Spaceman K>l 54 

Space Plane Kit . 53 

SPECIALS 

[assortments] |Q, 122-1-25 
Special, Launch Pad „ 122 

Special, Lift Off 123 

Special, Orbit . 124 

Special, Range Kit . 125 

Special Starter Outfit 108 

Spray Point .130 

Spring Clips ... 107 

Sprint Kit 49 

Sprite Kit . 52 

Stability I idorm atle n , .44, 67 

Stability Report 136 

Stage Couplers 9 96 

Staging Information 70, 79 


Starblazar Kil.. 54 

Starlight Kit 19 

Starter Kits .. ........... 6, 9, ID 

Starter Outfit 108 

Streak Kh . .. 52 

Streamer* I 10 

Styrofoam Ball* '127 

Study Guide 136 

Study Program 4, 5 

SWITCHES .105 

Swivel) Snap ..111 


T 

I-Square 134 

Toll Cane 194, MS 

Tape, Decoratittfl I 20 

Tope Discs .. 

Tope Hinges 127 

Tap*, Walking . E07, 131 

Tape Strip* .Ill 

TECHNICAL REPORTS 116 

Technical Section 57-88 

Terminal Lug* !Q7 

Thinner S31 

Thor Ageno 5 Kit 29 

Thread, Efailic 127 

Thread, Shroud Line Ml 

Thfult-Time Curve*, 

Engines ^4, B5 

Tilt-A-Pad Launcher 103 

Titan-Gemini Kir 30 

Tool Bo* .125,132 

TOOLS 132, 133 

Tracker* HB 

Tracking Information 7B, 79 

Tracking Report . 136 

Triangle Set . 134 

TR's . 134 

Trident Kit .—. 21 

Tripod Launcher . tOl, 103 

TUBE ADAPTERS .117 

Tube*, Body —.M2 

Tweezer* -——,—133 

Two-D Computer .._. 129 

Two-Piece Rod . 106 

V 

V-2 Kit 31 

Viewer, Cinerac Movin 45 

w 

WAC Corporal Kit. 34 

Wadding, Recovery 111 

Wax .. Ill 

Weighing Scale .. 129 

Weight, Nase Cone \2h 

Weight, Payload _ .. F26 

Whew one 133 

White Glue 131 

Wind Tunnel Plon* ..136 

Wire, Lead 107 

Wind Motor 129 

Wlfd, Mich rams 107 

X 

X-RAY Kit 15 




































































































START 
YOUR OWN 
ROCKETEER'S 
CORNER 































ercrnwG-fouc^noivjit 

BUILD AND FLY YOUI3 n 



CAt, No. 701- VP-1_$ ,75 

Shipp?rig Yver> ht 10 02 


Add to your a^z&r collection 
Of start & rod steer's corner in 
your room, w irksfiop, or don 
with tNsss har dsomc 16^36“ 
4-color Rock* stjr's Posters. 


m ; 1 




C1TY STATE _ ZIP CODE 


The ESTES name means quality, 
service end a continuing program fo 
develop and improve the field of 
model rocketry. As an ESTES rock - 
eteer you are a part of this program. 
You receive technical in formation, 
new rocket plans and the MODEL 
ROCKET NEWS. You enjoy the 
most complete stock of high perform¬ 
ance supplies available ANYWHERE. 
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